Handbook Of 
Nursing Practices 


Collected By: 
Mohammad K. Khoshnaw 


Reviewed By: 
„Айза M. Yousif (MBCHB. DA. FICMs) 
« Mohammed S. Yahya (MBCHB. FICMs. EDIC.) 


» Hemdad M. Taher (Chief ICU Staff) 
OO 


Handbook Of 
Nursing Practices 


Tafseer Office 
For Printing And Publishing 
Erbil-30m street beside Choli Minaret 
1964 750 ХІХ 08 65 


S reser 


Handbook Of Nursing Practices 
Collected By: 
Mohammad К. Khoshnaw 


Reviewed By: 
-Allaa M. Yousif (MBCHB, DA FICMs) 
-Mohammed S, Yahya (мннем, EDIC 


-Memdad M. Taher «chier ICU sam. 


Size Of Book: 21*14 


ber Of Page: 120 Pages 


20 


First Editio 23 


суут and al el l Directorate OF Health-Erhili from 


date ( 


Handbook Of 


Nursing Practices 


Collected By: 
Mohammad K. Khoshnaw 


Contents 
Medical Ethic, Humanity And Classification Of ICU 
Patient 

Daily Case Presentation During Round (Handover) 

oe Examination 

Nosocomial Infections In The ICU 

Pain Assessment 

Vital < 
Essential ICU Equipment 

Essential Care In ICU 

Ambulation 

Common Blood Tests And Other Pathology Tests In ICU 
Arterial Blood Gas (ABG) Analysis 

ICU Procedures 

Endotracheal Intubation, Weaning & Extubation 

Airway Management And Intubation 

Respiratory Management, Weaning, Extubation and Tracheostomy 


Central line Placement 
Arterial line 

NG Tubes 

Foley Catheters 

Chest Drai 
Suctioning An Airw: 
ICU Medication 

Most Common ICU Drugs 

Most Common ICU Drugs For Syringe Infusion Pump 
Clinical Monitoring 

Cardiovascular 

Electrocardiography ECG 

Central Venous Pressure CVP 

Inferior Vena Cava IVC 

jection Fraction 
Invasive Blood Pressure IBP 
Cardiopulmonary Resuscitation CPR 


Oxygenation 
Mechanical Ventilation 
Chest X-Ray 
Pulmonary Embolism & Deep Vein Thrombosis 


Neurologic 
Neurological Assessments 
Intra-Cranial Pressure ICP 


Gastrointestinal Tract GIT 
Assessing the Bowel 


Body Temperature 
Hypothermia 
Hyperthermia 


Nutrition 
End Of Life Issues 


87 
87 
89 
91 
93 


95 
95 
100 
103 


107 
107 


110 
110 
Wt 


113 
116 


1 | Medical Ethic, Humanity And Classification Of ICU Patients: 


Good communication with patients, relatives and colleagues is central and 


essential for good patient care. 


Excellent communication is what characterize excellent nurses above all e 
Nurses who are good communicators will have patients more satisfied with 
their care, more likely to follow advice and less anxious about their problems 
and preterred by patients. Poor communication is the major cause of medical 


errors, diagnostic errors and patient complaints, 


Use open questions as much as possible and keep them simple and short: 
-How are you? 

-How can I help you? 

-Tell me what is troubling you? 

fell me about the cough? 

Listen: One of the most important features of excellent communication is 
listening. Give the patient time to respond and to talk. 

Don’t interrupt, mai s eye contact and focus on the patient. 

Relationship with the patient: Is the key determinant of your effectiveness as 
a Nurse. 


Checklist for history taking: 


-Age, sex, racial origin and -Tobacco and alcohol 
occupation -Past history 

-Main and History of symptoms -Family history 
-Current and previous -Social history 
-Allergies to medications and other -Personal history 
substances 


Recognizing And Classification Of ICU Patients: 

Patents needs сап be met through Normal Ward Care, Requires 
Condition of Patient's at risk of deteriorating, recently discharged from a 
higher level of Care. 

Whose needs can be met on an acute ward with additional advice and 
support. 

Patients requiring more detailed observation or intervention, stepping 
down to Level 2 care from Level 3. 

Including Support for a post-operative care or receiving single organ 
support including basic Cardiovascular and Respiratory Support. 

Patients requiring advanced Respiratory Support alone or Support of at 
least two organ systems. This level includes all complex patients requiring 
support for multi-organ failure. 


Table 1.1 Classification Of ICU Patients 


2 | Daily Case Presentation During Round (Handover) 


Steps Of Handover “SBAR,, 
-Name, age, sex, race. 


Situation -Doctor in charge. 


-Why came to hospital? 
-Why admitted to ICU? 

-When admitted? 

-From where coming? 

t medical history 

josed as. 

at did for him/her since admission? 
-His/Her response, become better or not? 


Background 


А. Vital Signs: 

-Mention PR, RR, SpO» BP, UOP, Temp. & RBS. 
-Total Intake & Output for the last 24hrs. 
-Presence of absent of vasopressor. 


B. Head to Toe Assessment: 

-Respiratory: 

*If patient on Mechanical Ventilation MV? 

*If not on MV, Mention which typed О; supply? 
And how his/her chest now? 

*Mention last ABG result. 


-Neurology: 

*Patients GCS, 

*Does the patient has any weakness of neurological 
deficit. 

*Pupil Size. 


Assessment 


ab data/culture/imaging: 
-Previous & last results. 
-Does needs new thing. 


D.Tubes, Lines, Drains & Catheter: 
-Does need change and removal? 
-Does need dressing? 

-Does it functioning or not? 
-Frequency of follow up. 

-Any complication related to them. 


E.Medication (Drugs): 
-Every detail. 

-New change. 

-Specific recommendation. 
Allergy? 


F.Physical exam: 

-Bed sore. 

-Bowel motion & Sound. 
-Edema. 

-Skin discoloration. 
-Weakness. 

-Pupils. 


ПТТ -Remain same or plan for weaning? 
-Prepare surgery or plan Surgery? 

-Does the patient needs any consultation? 
-Any new recommendation? 


Table 2.1 Steps Of Handover 


3| Head To Toe Examination 


1.Неаа: Inspect Head, size, shape, symmetry, any laceration, swelling and 
redness. 

2.Face: Symmetry, expression, skin, color, wrinkles, pallor, malar rash, 
cyanosis and jaundice. 

3.Neck: Veins, flat or distended, tracheal position and lymph nodes. 

4.Eyes: Pupils, size, color, reaction to light or not?, symmetry both sides, any 
deviation, eye lid swelling, scleral color, Jaundice and any bleeding or 
swelling? 

5.Nose: External and internal nose, airflow, CSF leak, bleeding and any 
deformity? 

6.Mouth: Check tonsils, tongue, gums, teeth, lips, and oropharynx, and is there 
any bleeding, color, wet or dry, gum hypertrophy, lip cyanosis and secretion, 

7. hands: Check radial pulses, capillary refill, edema, color and temp, 

check nail beds (Shape, texture, color marking and cleanliness). 

8.Cardiac: Heart rate, apical pulse, heart sounds, LUB-DUB and APTM. 
9.Chest: Inhale- exhale phase, breath sounds, equality in both lungs, RR, depth 
character, accessory muscle use, any scar or deformity, site of trachea. 
10.Back: Bed sore, Skin lesion. 

11.Abdomen: Bowel sounds, inspect abdominal area-flat, distended, concave, 
convex, palpate area in little circles along with percuss organs. 

12.Feet: Edema, check pedal pulses, check capillary refill, swelling, color, 
temp. and shape. 

13.Legs: Edema, color, temp. bed sore and peripheral pulse. 

14.Physical Examination: 

*Does the patient has bed sore or my skin discoloration? 

*Does the patient has Edema? 


Fig. 


4 | Nosocomial Infections In The ICU 


1. Hand ое 

reducing the рге 

(AMR). 

The 5 moments for (WHO) hand hygiene include: 
a.Before touching a patient. 
b.Before clean/aseptic procedures 
c. After body fluid exposure/risk. 
d. After touching a patient. 

€. After touching patient surroundir 
2.Environmental hygiene: Is a fundamental principle of infection prevention 
in healthcare settings. 

3.Screening and cohorting patients: Early detection of mulli drug-resistant 
organisms is an important component of any infection control program. 
4.Surveillance: It's widely acknowledged that surveillance systems allow the 
evaluation of the local. Burden of HAIs, AMR and contribute to the early 
detection of HAIs including the identification of clusters and outbreaks. 
5.Antibiotie stewardship: Optimal infection control programs have been 
identified as important components of any comprehensive strategy for the 
control of AMR, primarily through limiting transmission of resistant organisms 
among patients. 

6.Following guidelines: Keeping abreast of the latest findings regarding the 
spread of infections and strategies for prevention is essential for a successful 
infection prevention program. 

7. Patient safety: Patient safety is described the absence of preventable harm to 
a patient during the process of health care and reduction of risk of unneci 
harm associated with health care to an acceptable minimum. 


What are symptoms of nosocomial infections’ 
For a Healthcare-Associated Infections HAI, the infection must occur: 
-up to 48 hours after hospital admi: 


up to 3 days after discharge 

-up to 30 days after an operation 

-in a healthcare facility when someone was admitted for reasons other than the 
infection. 
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Infection Control : PPE Personal Protective Equipment Putting on PPE: 
1-Hand hygiene. 2-Gown. 3-Mask. 4-Face Shield. 5-Gloves. 
-Before entering the Patient's Room, Put on РРЕ. 


-Avoid Touching Areas in Patient's Room. 


Removing PPE: 


1-Gloves. 2-Face Shield. 3-Gown. 4-Mask. 5-Hand Hygiene. 
-Remove PPE at the Patients door way or outside the Room. 


The source of infection may be suggested by the instrumentation, as 
follows: 
-Endotracheal tube: Sinusitis, tracheitis, pneumonia 


-Intravascular catheter: Phlebitis, line infection 


-Foley catheter: UTI 


The most common types of HAIs are: 


-urinary tract infections (UTIs) 
-surgical site infections 
-gastroenteritis 

-meningitis 

-pneumonia 


The symptoms for these infections Such as: 


-discharge from a wound 
-fever 
-cough, shortness of breathing 


-burning with urination or difficulty Urinating. 


-headache 
-nausea, vomiting and diarrhea. 


Patients with pneumonia may 
have the following: 

-Fever, cough, purulent sputum 
-Abnormal chest auscultation 
findings (eg, decreased breath 
sounds, crackles, wheezes) 


Fig 4.1 


Patients with UTI may have the 
following: 

-Fever or normal temperature 
-Tenderness, supra-pubic (cystitis) 
or costo-vertebral (pyelonephritis) 
Cloudy, foul-smelling urine. 


Sterilization schedule to change equipments: (according to local protocol) 
"Fluid System Changes (IV set, Flow meter, Extension line, and syringe 50сс). (3 Days) 


*Cannula, (3 Days) 
* CV-line insertion, and СУР Dome. (15 Days) 
“Arterial line insertion. (15 Days) 
* CV-line & Arterial line Dressing (3 Days) 
"Endotracheal tube ETT. (7 Days) 
“Tracheostomy tube. (5 Days) 
“Set ventilator & Set humidifier. (10 Days) 
“Viral filter. (3 Days) 
*NG tube, (5 Days) 
“Feeding set. (3 Days) 
“Foley catheter. (Normal-S Days) (Silicon-10 Days) 
*Wound dressing. (If clean 3 Days) (If contaminated Daily) 
*Patient bathing. (4 Days) 
*Вей linen (Daily) 


Table 4.1 Sterilization schedule (The number of days change according to local protocol) 
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5 | Pain Assessment 


Pain is defined as the sensory and 


emotional experience associated 


with actual or potential dama 


The patient's report of pain is the 
r 


most reliable, when he/she feels 


the pain. to assess and тапа 


pain 
both 


the nurse must depend on 


the patient's subjective 


description and objective tools, use 
pain measurement scale (Fig 5.1) to 


assess of the degree pain 


Pain Measurement Scale 


өө 


Nohurt Hur 
Lite Bi Lidle More Even More Whole Lot 
[LT 


: What point the pain? 
pain location. 

Q (quality): Describe pain (dull, 
ache, sharp, stabbing, еіс? 
Constant/Intermittent?) 

R (radiation/relief); Does it 


radiate (jaw, back, extremities) 
Does anything make it 
better/worse? 

5 (severity/S/S): Explain the 


10/10pain scale or face scale and 
ask patient to rate pain. Symptoms 
and signs associated with pain? 

T (time/onset): When did it start? 


+ О з 7 
Hors [X Harts 


Worst 


жас Фи ЫТ РЕ 
маа Moderate 


5.1 Pain Seale 


Fig 


CLODERRA 


tion-Where does it hurt? 
When did is start? 
Duration-How long does it last’? 
acerbation-What makes it worse? 
Radiation-Does it travel? 

What provides relief? 


Associated S/S-Nausea, anxiety, autonomic, response: 
Characteristics: Acute & Chronic pain 
Acute pain 


Onset Current 
Duration <6 months 
ANS Response Increased 
An Response Responsive 


Table 5.1 Difference Between Acute and Chronic pain 
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teristics-Dull, achy, sharp, stabbing, pressure? 


Chronic pain 

Continuous or intermottent 
>6 months 

Rarely present 

Rarely Responsive 


6| Vital Signs = 


*Pulse Rate 

Is a measurement of the Heart Rate (HR), the number 
imes the heart beats per minute. 

"The normal pulse for healthy adults(60-100), Infant 
(100-160) Child (70-120) and Preteen/Teen (60-100) 
beats per minute. 


*Respiratory Rate Fig 6.1 
The respiration rate (RR) is the number of breaths you take each minute.normal 
breath for healthy Adult (12-18), Infants (0-6 months (30-60), 6-12 months 
(24-30)), Child (1-5 years (20-30)), 6-11 years (12-20)) and Preteen/Teen (12- 
18) Breaths per minute. 


*Blood Pressure (BP) 

Is the force of the blood pushing against the artery walls during contraction and 
relaxation of the heart. Each time the heart beats, it pumps blood into the 
arteries. It results in the highest blood pressure as the heart contracts. When the 
heart relaxes, the blood pressure falls. Normal Blood pressure for healthy adult 
(120/80), Infants (0-6 months (65-90/45-65), 6-12 months (80-100/55-65)), 
Child (90-110/55-75), Preteen/Teen (110-135/65-85)mmHg. 


Blood pressure is categorized as normal, elevated, stage 1 or stage 2 high 
blood pressure: 
-Normal BP 


systolic of less than 120 and diastolic of less than 80 (120/80). 
-Elevated BP is systolic of 120 to 129 and diastolic less than 80. 

-Stage 1 high BI systolic is 130 to 139 or diastolic between 80 to 89. 
-Stage 2 high BP is when systolic is 140 or higher or the diastolic is 90 or 
higher, 


*Temperature (Temp.) 

‘The temperature is the specific degree of hotness or coldness of the body. It is 
usually measured with a thermometer. Normal body temperature can range 
from 97.8° F (36.5°C) to 99°F (37.2°C) for a healthy adult. 


*Oxygen Saturation (SpO2) 

Oxygen Saturation measures the percentage of oxyhemoglobin (Oxygen-bound 
hemoglobin) in the blood, and it is represented as arterial oxygen saturation 
(SaO;) and venous oxygen saturation (SvO2). Oxygen saturation is a vital 
parameter to define blood oxygen content and oxygen delivery. 

Normal 95-100%, Mild Hypoxia 91-94%, Sever Hypoxia less-90%. 


14 


ctors Affecting (Vital Signs) 


ctor Temperature 


Fever Increase Increase Increase 
Anxiety Increase Increase Normal 
Acute p Increase Increase Increase. Normal 
Chronic p: Decrease Normal Normal Normal 
Acute MI Decrease Increase Increase(late) Normal 
Spinal injury Decrease Decrease Decrease. Normal/Increase 
ИШИ Increase Increase Decrease. Increase 
Exercise Increase Increase Increase Increase 


Table 6.1 Factors affect on Vital 
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7 | Essential ICU Equipment 


Monitors 
All patients admitted to the ICU are со 
bedside monitor during their stay 

The ICU monitor, like a sereen, provides ICU 
real time information on important 
heart rate and (ECG),blood 
rature, breathing rate, oxygen 
and Special sensors like (Arterial line 
Venous Pressure) 

Setup alarms to alert staff to problems however 
patient movement aline. 

Being attached to the bedside monitor does not 
hurt the patient.Be sure that the setting of the 
monitor is proper. for patient 


nected to a 


Ventilator 

Commonly known as breathing machines because 
they support patient to breath for themselves or 
take over breathing completely. 


Central Venous Catheters 

line is an intravenous line that is used for 
giving the patient fluids and/or medications 

sed when the patient’s veins in the arms are 
difficult to access or when certain medications 
ents need to be given that can't be 
stered into the smaller veins found in the 
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Endotracheal Tube (ETT) 

A long. plastic, tube used during invasive 
ventilation, 

‘The tube is inserted through the vocal cords, to the 
upper part of trachea, extemal end of the tube 
attached breathing circuit of the Mechanical 
Ventilation, 


Blood Pressure Cuff 

All patient should be check their BP regularly, a 
cuff is placed on the patient’s arm or leg is 
manually or automatically 

When the patients in the ICU very ill or unstable 
the staff may insert an Arterial line to continuously 
measure the BP. 


Pulse Oximeter 

Is a device that measures the oxygen saturation 
level in the blood. 

‘The oxygen saturation level represents the amount 
of oxygen carried in the blood, 

The saturation monitor is attached to the finger or 
ear patient's (by means of a long lead and probe). 


Nasogastrie Tube (NG Tube) 

A flexible plastic tube that through the patient's 
nose or mouth mto the stomach, 

The main purposes for two reasons: 

1-To give medication or food when the patient on 
the mechanical ventilation and/or having difficult 
swallowing. 

2-To remove fluids from the stomach to prevent 
Vomiting and possible aspiration, Usually this is. 
brown-green fluids which are normal-stomach 
secretions 
The end of Ni 
pump, a drain 


Tube may be connected to feeding 
bag, а suction device or closed 


Oxygen Flow Meter 

Is à device that measüres the flow of oxygen. It 
сап be attached to a part of an oxygen tank or 
central, usually measure gas flow in liter per 
minute (L/m), 

Oxygen cylinder regulator with flow meter and 
humidifier is fitted with safety valve, 

The flow meter with humidifier is used to reduce 
gas pressure and volume, which rescue patient and 
treat as oxygen therapy. 


Bed 

The beds used in an ICU are specially designed, to 
be able 

-To transport critically ill, ventilated patients. 

о support the patient comfortably 

-To provide room to carry portable oxygen 
cylinders, monitor and ventilator, infusion and 
Syringe pump, suction, emergency resuscitation 
and anti bedsore mattress 


Syringe Pump 

15 a device used to deliver desired quantities of 
intravenous medications and fluids, usually used 
when only small amounts of medications or fluids 
are required. 

The medication is put into a syringe which is 
connected to the IV line, the pump programmed by 
a clinician/Nurse, and have alarms to alert ICU 
staff, 


Resuscitator Bag 

Also known as Ambu Bag used to provide position 
pressure ventilation to patient, who can’t breath or 
not breath adequately. 

The rescuer should be know, how to seal the mask 
around patient's face to prevent leak and delivery 
effective tidal volume. 
The complication are biro-tnuma, volutrauma, 
stomach inflation and pulmonary aspiration. 


Foley Catheter 

Intensive Care patients require the use of an 
indwelling Urinary Catheter (IDC) to. measure the 
amount of urine they produce and to control 
bladder function. 

-An IDC is a soft flexible tube that is placed into 
the bladder to drain urine, The catheter is inserted 
into the urethra and is then connected to a urinary 
drainage bag. 

-An IDC is used until the measurement of the 
amount of urine is no longer needed or the patient 
regains the ability to control urination, 


Sequential Compression Devices 

Used in ICU to reduce the risk of DVT in the 
lower limbs of critically ill patients. 

SCD consist of plastic sleeves with a number of 
compartments and a pump. ‘These plastic sleeves 
are applied to the legs, usually over 
thromboembolic stockings. 

‘The pump inflates and deflates the compartments 
with air in a lined sequence. 

This serial compression of the muscles and veins 
mimics the action of walking and results in moving 
blood through the veins towards the heart and 
preventing pooling of blood in the lower limbs. 
Pooling or stasis of blood in the lower limbs 
increases the risk of DVT. | 


Suction Pump 

Suction devices may be mechanical hand pumps or 
battery or electrically operated mechanisms. 
Suction may be used to clear the airway from of 
blood, saliva, vomit, or other secretions. 

The recommended suction duration is 10-15 
seconds for adult and 5 or less for pediatric 
patient. 


Defibrillator (DC Shock) 

A devices that gestore a поп! heartbeat by 
sending an electric pulse or shock to the heart 
Used for defibrillation which is high enemy 
unsynchronized shocks a life saving emergency 
procedure no needs to sedation, used for VT & V 
and  cardio-version which is low energy 
synchronized shock as elective planned procedu 
which needs sedation and anticoagulation such as 
SVT & AF, AVRT, AVNRT 


Table 7.1 Common Equipment In The ICU 
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8 | Essential Care In ICU 


1-Washing And Bathing 


Usually a bath in bed is given every 3 day, as well as when needed according 
to local protocol. It may be possible to take some people to a shower or a bath 
instead of them being bathed in bed. 
Also, hair washes and facial shaves are given if necessary, usually 
chlorhexidine gluconate is effective and better than soap. 


2-Oral (Mouth) Care 


If a person is unable to eat or drink, unconscious mechanically ventilated 
patient and those can't clean their mouth, nurses will usually clean their mouth 
and teeth three or four times daily. 

Mouth care can include brushing the person's teeth, rinsing their mouth with 
water and/or an antiseptic mouth rinse, and applying moisturizer to their lips 
Some patients may need suctioning saliva in their mouth and throat, to 
decrease the risk oral infe 


ction and aspiration pneumonia 


B-Eye Care 


Ifa patient is uncons 
properly 

This may cause the patient eyes to become dry, which can increase the 
developing sores on corned 
To keep the eyes moist and clean, should be nurses clean the eyes regularly and 
apply drops or ointment. Some patient also need their eyelids to be taped by the 
eye pad, if there is a very high risk of eye infections or problems. 


ous or on the GA/sedation, their eyelids may not close 


isk of 


H-Preventing Pressure Injuries 

When a patient is lying down for long periods (Bed rest for long time) in the 
ICU, a pressure injury or *bedsore' may develop. 

when the sl 


n tissue become damaged due to the constant pressure or friction 


from the body pressing with the bed. The most common areas for bedsores are 
the bottom, heels and hips. 


Pressure injuries can arise due to number of reasons, including: 
-the inability to move freely and frequently 

-poor blood circulation because of low blood pres 
-low oxygen levels 

-inadequate nutrition because of the inability to eat enough food 
-being extremely thin or overweight, 

To decrease the risk of pressure ulcer, their care may include: 
-lying on special beds or mattresses that reduce pressure, 
-Change position every 3 hrs regularly 


ure or swollen limbs 


21 


intact 

-Nonblancheble redness 

-Swollen tissue 

-Darker skin-May Appear Blue or Purple 


Types 2: 

-Partial thickness 
-Epidermis and Dermis 
-Superficial ulcer 
-Abrasion or ulcer 


Types 3: 

-Full thickness Skin Loss (Damage to or necrosis 
of S.C tissue and No exposed Muscle or Bone) 
-Deep crater with or with out tunneling, 


Types 4: 

-Full thickness Tissue loss (Destruction of tissue 
And Damage Muscle and Bone) 

-Deep pockets of infection and tunneling 


Unstageable: 

When the stage can't be determined due to ESCHAR or 
SLOUGH covering the vi: 
The depth unknown. 


ity of the wound making 


BRADEN SCALE: (Asses Patients skin every shift) Looks at 6 categories: 
(Sensory perception, Moisture, Activity, Mobility, Nutrition and Fraction & 
Shear) 

hysieal The 


py 


Is an important care that prevents and d 
bed rest and Mechanical ventilation during critical illness. 
This therapy can include exei while in bed or sitting in a chair, 
walking while on a ventilator, where possible. Nurses and physiotherapis 
work together to provide such care. 

Table 8.1 Essential Care In ICU 
Adverse effects of ICU stay: 
-Muscular atrophy and generalized weaknes 
-Diaphragmatic weakness due to prolonged Mechanical Ventilation. 


iac and Respiratory function. 
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9| Ambulation 


or a period of be nbulation begins 


must be th jang the patient's. feet 


gradual return to ful à edge of the bed and 


Also helps restore patient progresses to seating him 

sense of equilibrium and enhances armehair or wheelchair, walking 
his/her self-confi e and around the room with him and then 
ima with him in the halls until 
Be r long time in t k by himself. (Fi 

à s complications 

prol Dus БЕЛЮ patient's progress depends оп 
DEO der physical condition and his 
condition, fatigue and tolerance 


quality of life. 


Equipment: 
*Robe 
*chair or wheelchair 


*nonskid slippers or hard-soled shoes 
*assistive device (cane, crutches, walker), if necessary. 


Early Mobilization in the ICL 


If the patient requires an assistive device, the physical 
therapist usually selects the appropriate one and teaches its use 


Complication of prolonged immobility: 
-Respiratory system: 

retention of secretion, atelectasis and pneumonia 
-Cardiovascular: 

tatic hypotension, DVT, Hypovolemia and Embolization. 


-Musculoskeletal: 
Weakness, joint contraction, muscle atrophy and bone demineralization. 
-Neurological: 

Affect poly-neuropathies due to reduced microcirculation at the nerve. 
-Endoerine: 
Hyperglycemia with insulin resistance and catabolism. 
-Integumentary: 

Pressure ulcer. 

-Psychology: 

Depression 


nd delirium. 
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10 | Common Blood Tests And Other Pathology Tests In ICU 


care, usuall i Yd their condition changes often. 


will ha y € done on different body 


blood and urin 
Ip diagnose medica 
atment is working 
jto b 


*Arterial Blood Gas (ABG) 

A laboratory test to monitor the patient's acid-base balance. It’s used to 
determine the extent of the compensation by the Buffer system and includes 
the measurements of the acidity (PH), level of oxygen, and carbon dioxide in 
arterial blood. This test involves taking а small amount of blood, around 1-2 
mL from an artery. 


*Complete Blood Count (CBC) (Fig 10.1) 

This blood test need taking about 4 mL of blood from a vein or artery. This test 
counts the number of each of the different blood cells in the blood, such as 
counts level of (White Blood Cells, Red Blood Cells, Hemoglobin, 
Hematocrits, Platelets,...). 


*Electrolytes (Sodium, Potassium And Chloride), Urea, Creatinine (EUC) 
102) 


nvolves taking between 1-4 milliliter's (mL) 


EUC 
of blood from either a vein or an artery. 

This test looks at the basic chemical balance of the 
blood, as well as Kidney function. 


An imbalance in the chemical makeup of the blood 
can happen in a number of medical conditions, 


“Liver Function Tests (LFTs) 

LFTs check how well the liver is working. 

Used to help diagnose and monitor liver disease or 
damage, and to the measure the levels of certai 
enzymes and proteins in the blood, include: 
-Alanine transaminase (ALT) 

-Aspartate transaminase (AST) 

-Alkaline (Phosphatase (ALP) 

zAlbumin ánd Bilimbin. Fig 10.2 Drawing Serum Sample 
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*Coagulation Tests 

This test checks whether the blood is clotting. If it is not, then the person can 
bleed to easily. Regular coagulation studies are needed when a person is 
receiving anti-clotting medicines such as heparin. 

Specific tests include: 

Prothrombin time (PT), INR, Activated partial thromboplastin time (aPTT). 


“Blood Sugar Level (BSL) 
is test can be done in different ways. The blood may be taken from a sample 
used for other tests, or by a finger prick. If a blood sample is taken through а 
finger prick, it is generally done at the person's bedside using by gluco-meter. 


But it will be done more often if the: 
*patient is diabetic, BSL is unstable, person is receiving a medicine that could 
affect their BSL. 


*Urinalysis 

A urinalysis is a routine test that’s done by the nursing staff in ICU. 

can show a number of problems, including infection. dehydration, abnormal 
kidney or liver function, and/or presence of glucose or ketones or blood in the 
urine. 


*Blood Cultures (Fig 10.3) 
If a patient has symptoms of an infection, such as fever or a wound that 
appears infected, and to check how well antibiotic treatment is working. 

Blood cultures involve taking 10-20 ml of blood from a vein under sterile 
conditions. This blood is placed into specifie sample bottles (Aerobic & 
anaerobic) and sent to the lab. 


а 


utum (Mucus) 

The lungs usually source of an infection, in 
a patient admitted to ICU. 

It is normal to have a number of bacteria in 
the throat. and upper airways, so their presence 
in the mucus of the lungs does not necessarily 
mean that the patient has pneumonia. 

A sputum sample (mucus specimen) can be Fig 10.3 Sample Of Culture 
obtained in a number of ways. Ideally, the sputum should be taken from deep 
inside the lungs. 


*Wound Swabs 
Ifa wound, such as a graze or surgical cut, appears infected, a wound swab is 
usually done. 


*Cerebrospinal Fluid (CSF) 
CSF is the fluid that bathes the brain and spinal cord. A sample of this fluid can 
be taken in different ways. 


A lumbar puncture may be performed, This procedure involves inserting a 
needle between two vertebrae (bones in the spine) in the lower back under 
sterile conditions. The needle goes into the subarachnoid space in the brain, 
and a small amount of CSF is drained and sent to the lab to check for infection 
and other abnormalities, 

A lumbar puncture may be performed in intensive care if infection is 
suspected, 

Another way to get a CSF sample is if the patient already has in place an intra- 
ventricular drain. 


11 | Arterial Blood Gas (АВС) Analysis 


Steps To Draw The Sample: 

*Hand washing 

*Introduce yourself to the patient (If conscious) 
*Gloves 

“Gauze 

* Antiseptic solution 

*Blue needle 

*Heparinized syringe 2ce and cap 
*local Anesthetic 

*Sharp box Fig 11.1 Drawing Blood Sample From Redial Artery 


Procedure: 

*Position the patients arm with wrist extended. (Fig 11.1) 
*Perform Allen’s test (Fig 112) where compress both the Radial and Ulnar 
Arteries at the same time. The hand should become white, release the Ulnar 
Artery and the color should return to the hand. 

*Put gloves and clean area (Redial Artery) (Fig 11.1) with Antiseptic. 

*Local anesthetic. 

*Take the heparinized syringe, Located the Redial Artery using your non 
dominant hand. 

*Insert the needle at 30-45 degrees into the skin, select the point of maximum 
pulsation or Radial Artery. 

*Wait until the Arterial blood flushes into the needle syringe, and the arterial 
pressure cause to push the blood to fill the syringe. 

*Remove the needle and press the puncture site with the gauze to stop the 
bleeding for 5-10 minutes. 
*Discard the needle into the sharp box. сыы нька tam 
*Cap the syringe, push out any air within it, 

*Send immediately for analysis 


Normal value of ABG: 

РН = 7.35-7.45 

PaO, = 80-100 

PaCO; =35-45 sd 
HCO, =22-26 Осе 
SO; =95-100 done to assess the arterial blood flow to the hand. 


lal Anery 
Released & Paten 


и 
Released & Patent 


Fig 11.2 Allen’s Test 
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PH: The pH measures hydrogen ions (Н+) in blood and determines the acidity 
or alkalinity Of body fluids (Fig! 13). 

PaO, (Partial Pressure of Oxygen): Indicates the amount of oxygen available 
to bind with hemoglobin. 

PaCO, (Partial Pressure of Carbon Dioxide): This measures the pressure оГ] 
carbon dioxide dissolved in the blood and how well carbon dioxide is able to 
move out of the body. 

НСО, (Bicarbonate): Is an alkaline substance that comprises over half of the 
total Buffer base in the blood. 

A deficit of bicarbonate and other bases indicates metabolic acidosis. 

SO; (Oxygen Saturation); Is the amount of oxygen in the blood that 
combined with hemoglobin, measured in percentage. 


Slow Resp. CO; 45=Ac 
Fast Resp. СО; Ikalosis Fig 11.3 Normal Blood РЕ 


ROME Methods TO Read ABG Test: Respiratory Opposite, Metabolic 
Equal. 


Respiratory Opposit (PH & PCO») (Lungs): 
*Respiratory Acidosis: if | PH t PCO, 
“Respiratory Alkalosis: if ? PH | PCO, 


Metabolic Equal (PH & HCO ) (Kidneys & Liver): 
“Metabolic Acidosis: if | PH | HCO, 
“Metabolic Alkalosis: if | PH t HCO, 


Rule of compensation: The compensatory response depends upon the 
functioning of the organ system involved in the response “Lungs and kidneys,, 
and on the Severity of acid-base disturbance. 


Acid Base Interpretation 

Step 1: Does the PH is correct: 

using Henderson-Hesselbach equation 

Н =24(РаСО,/НСО;)=Н' =80-decimal of PH 
For example: 

.30, PaCO;-38, HCO,-30 

A(PaCO;/ НСО) 


80-last two digit PH-H- 
80-H' last two digit PH (After 7.), PH should be 7.50 


Step 2: Look to the PH to know is there Acidemia or Alkalemia: 
PH>7.45 it's Alkalemia. 

РН<7.35 Acidemia. 

PH 7.35-7.45 either normal, fully compensated or Mixed acid-base disorder. 


Step 3: Find the primary disorder: 

PaCO; moves in opposite direction of PH, it means when | PH f PCO or | PH 
| PCO;. 

HCO; moves in same direction of PH, it means when | PH | HCO, or ? PH | 
HCO;. 


Simply: 
PaCO) same direction of PH— Metabolic 
PaCO, Opposite direction of PH— Respiratory 


Step 4: Compensatio 
In appropriate PAPER it means most likely has mixed acid base disorder. 


1.5 | in PaCO; for pem ] in HCO, 
PaCO;-[1.58*HCo348]42 


-Metabolic alkalosis: CO;- last 2 digits of PH 
0.7 1 in PCO; for ImmolI. | HCO, 
PaCO;-[0.7*HCO,21]«2 


-Respiratory acidosis: PH 1 by 0.0% for 10 PCO, 

HCO, 1 for 10mmhg | in PCO, 

1 3.5 HCO, f for 10mmhg 1 in PCO» 
PH 1 by 0.03 for 10 PCO; 


Respiratory alkalosis: 
-Acut HCO; | for lOmmhg | in PCOS 


< Eu EM 


Fixed point: CO; is 40, HCO, is 24 


Note: 

-Maximum PaCO; | up to 10 mmhg in Metabolic 
more than 10 mmhg it's not due to Metabolic acidos 
alkalosis. 

-Maximum PaCO; Î up to 60 mmhg in Metabolic alkalosis, if PaCO, is more 
than 60 mmhg it’s not due to Metabolic alkalosis, its due to Respiratory 
acidosis. 

-Maximum HCO; 1 up to 40 meq/L in Respiratory acidosis, if НСО; 1 more 
than 40 meq/L it’s mostly due to Metabolic alkalosis. 
-Maximum HCO; | up to 10 meq/L in Respiratory alkalosis, if HCO, | more 
than 10 meq/L it’s most likely due to Metabolic acidosis. 


means PaCO, | 
due to Respiratory 


Step 5: Calculate Anion Gap if have Metabolic Acidosis 
AG normally is 1242 

AG= [Na* + K*]-[CI + HCo3] 

Corrected AG=Calculated AG + 2.5 (4-serum albumin) 


If AG is more than 12 means the patient has High AG Metabolic Acidosis 
(HAGMA), at this point you have to calculate osmolar gap and delta ratio to 
fine the cause and narrow the diagnosis. 

-Osmolar  gap-Measured osmolality (Form ABG or lab) - 
(2Natglucoose/18+BUN/2.8) 

Normally osmolar gap is +10 to -10 

-Delta ratio=AG-12/24- HCO;, normally it's 0.8-1.5 

0.8 means the patient has concurrent normal AG Metabolic acidosis 
21.5 means the patient has concurrent Metabolic alkalosis or Respiratory 
acidosis. 


If AG is 12 or less means the patient has normal AG Metabolic acidosis, at this 
point calculate urinary AG. 

Urinary AG= Na’ + K'-CL 

-If urinary AG is negative the cause of Metabolic acidosis is non-renal cause. 
-If urinary AG is positive the cause of Metabolic acidosis is due to renal 
causes. 


Step 6: 
Correlate the result of ABG interpretation with the clinical situates of the 
patient. 


Disorder 


Hypoventilation 
-CNS depression 
-Pulmonary edema 
-Respiratory arrest. 
-Airway obstruction 


COPD, Asthma, ARDS or Head 


injury. 
Hyperventilation. 
-Excessive 


Respiratory 


Alkaloss НА 


-Fever 
-Pneumothorax 


Sepsis ог Brain tumor 


Acid Gain 
-Shock 


Metabolic -Ketoacidosis 


Acidosis 


Bicarbonate loss 
-Diarrhea 

-Bile drainage 
Alcoholism 

Acid loss 
-Vomiting 

-Potassium loss 
(diuretic use) 
-Hyperaldosteronism 
*Cushing’s 
*Steroids 
*Bicarbonate 
Hypercalcen 
Table 11.1 Disorder 


Metabolic 
Alkalosis 


Mechanical Ventilation 


-Acute and Chronic Renal Failure 
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Sessment 
Findings 
-Bradycardia. 
-Hypotension 
-Confusion 
-Somnolence 


-Tachycardia 
-Palpitation 
-Anxiety 
eizures 
-Perspiration/ 
Diaphoresis. 


-Nausea/Vomiting 
-Malaise 
-Tachypnea 
-Hypotension 
-confusion 


-Nausea/Vomiting/ 


Diarrhea 
-Confusion 
-Seizures 
-Tetany 


Treatments 


-Increase RR. 
-Reposition 
patient 
-Maintain patient 
airway 
-Increase Rate 
-Increase VT. 
-Decrease RR 
-Administer 
Sedatives 
-Mechanical 
Ventilation 
*Decrease RR 
sedation 
*Decrease VT 
-Improve 
oxygenation 
-Treat Cause 
*DKA 
*Diarrhea 
*Renal Failure. 


-Administer 
Buffer 
-Treat Cause 


12 | ICU Procedures 


12.1 | Endotracheal Intubation, Weaning & Extubat 
12.1.1 | Airway management and Intubation 


ubatio: 


Endotracheal Intubation 


1 Equipme ү, B Р 
Tight-Fitting face mask Ad ) 3 Monitoring: 
Oxygen & Spare oxygen source | Bloood Pressure 
Breathing circuit with bag valve \ End Tidal Co2 
mask 
Suction 
*Switches on, easily to hand 
*Rigid yankauer & Flexible / 
suction catheters. 

lator ` 
Endotracheal Tube ЕТТ. 
*2 sizes 
*Check cuff 
“Lubricant gel 
*Syringes (for cuff inflation Җ 
Laryngoscopes \ 
“Long & Shortblades, f | Check intubation conditions 
*Check Bulbs Ў | *History of difficult intubation 
Magill forceps / *Neck movement 
Bougie "Teeth "Remove dentures., 
*Mouth opening “Mallampati C 
Test,, > 
Position patient correctly 


'G, Saturation & 


Flexible stylet 
issors 
Tape to secure ETT 


ren *Neck flexed =< 
L *Head extended 


4.Drugs: 
Draw up all Anaesthetic drugs & Label 
"Including Infusions, oo 
*Sedation such as Midazolam & Proopfol 

*Muscle Relaxant such as Atracurim & Ж 
Rocuronium 


*Analgesic such as Morphin & Fentanyl P 
*CVS Stabilisers 


(A) 


5. Appropriate Personnel 
Trained assistant Nurse 


Fig 12.1 Steps OF Intul 


jon Procedure 
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I-Airway management before 
arrival 

*History from the treating team 
will give some idea of the 
equipment and expertise needed 
for airway management (e.g, 
mental state, respiratory and 
hemodynamic status, time of last 
feeding, comorbidities that might 
complicate airway management, 
and contraindications to 
succinylcholine/other drugs). 
*Check oxygen source, properly 
working suction, airway tray/cart, 
monitors, drugs, and personal 
protection equipment are ready. 


2-Assessment, pre-oxygenation, 
and ventilation Remember, 
failure to intubate will not harm 
a patient but failure to 
oxygenate/ventilate will. Ensure 
adequate oxygenation at all 
times. 

*give high- flow oxygen (12-15 L 
per min) using the mask and 
AMBU Bag with a reservoir bag. 
*Check breathing, with the airway 
open (head-tilt/chin-lift/jaw-thrust) 
*If the patient is not breathing 
adequately with airway open, 
perform bag-mask ventilation with 
à reservoir bag attached. 

nask ventilation may be 


p 
deformity/dressing, massive/heavy 
jaw, large tongue, any airway 
pathology, and obstructive sleep 
apnea. 

*Clear upper airway obstruction if 
present, Use pressure support 
ventilation — FiO2 of 100, 
inspiratory pressure support from 5 
to  I5emH2O, to obtain ап 


expiratory tidal volume Vt 
between 6-8 mL/kg and positive 
end-expiratory pressure PEEP of 
SemH20. 


3-Assess the need for tracheal 
intubation 

*Look for clinical signs of acute 
respiratory failure: anxiousness, 
sweating, restlessness, cyano: 
shortness of breath, rapid breathing 
and air hunger. 

*Arterial blood gas analysis may 
help measure disease severity. 


4-Assessment for difficult 
intubation Modified Mallampati 
i ip 12.2) 

Soft palate, uvula, 
fauces, pillars visible. 
2.Class П: Soft plate, major part 
of uvula, fauces visible. 
3.Class Ш: Soft palate, base of 


Mallampon!'s ЫТ 
2 Mallampati Scoring 
5-Check before intubation 
ubation, check the 


*Fasting status 

“Oxygen source and working 
suction. *Monitoring present 
(cardiac monitor, noninvasive 
blood pressure, pulse oximeter). 
*The intravenous line is secured. 
*All airway equipment are at hand 
and checked. 


"check — laryngoscopes — (two *If the patient is to be ventilated, 
blades— one standard blade and set up the ventilator and prepare 
one long blade) & Check light. drugs for long-term sedation. 
*Endotracheal tubes (ETTs) with 


ready (at least two) size. Check 6-Proceed with tracheal 
cull, The ETT with sub-glottis intubation 
suction. *Ready and drawn all *Proper positioning the patient. 


drugs needed. *Personal protection *Drug therapy  (pre-intubation). 
(gloves, mask, and eye protection), 
tubation 
ТУ dose Advantages Disadvantages 


0,02-0,2 Relatively cardiostable — Optimum intubation condition may 
mekg. Better amnesia not obtained when used alone 
Sedation 
0.05- Fast acting Optimum intubation condition may 
OAmgkg Relatively cardiostable not obtained when used alone 
Analgesia 
Cough suppression 
Useful im combination 
with midazolam 
Analgesia ‘Optimum intubation condition may 
Cough suppression not obtained when used alone 
Useful in combination 
with midazolam Hypotension 
Cardio-stable Increase — Intracranial/intraocular. 
Bronchodilator pressure 
Potent analgesic, Safe Dose not suppress airway reflexes 
induction of anesthesia Hypertension and Tachycardia 
Brochodilatation useful Can cause profound hypotension 
in COPD and asthma and bradycardia 
Suppression of airway 
reflexes, Reduces ICP 
Neuromuscular blocking 
04- . Rapid action (60-90 sec) 
DIDA S Ompke hence ideal for RSI 
bromide No complications 
associated with scoline 
Atracurium 01 Not metabolized by liver 
besylate OSmpkg — orkidney 
Delayed action. Hypotension 


Morphine 


Ketamine 


Propofol 


Table 12.1 Most Common Drugs Used For Facilitate Intubation 

7-After tracheal intubation *Check the ETT cuff pressure 
“Initiate me ventilation. using the cuff pressure machine 
*Give analgesia and sedation as and maintain it below 20 mmHg at 
required. all times. 


*Chest X-Ray to confirm tube 
position, Bilateral lung expansion, 
and oro/nasogastrie tube ра 


ure ETT. 
for and treat immediate 
complications of ^ endotracheal 
intu! 


ion. 
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12.1.2 | Respiratory Management, Weaning, Extubation And 


Tracheostomy 


We 


support to spon 


ning from mechanic 


ous b 


Weaning has two components: 
liberation the patient from the 
ventilator and extubation. 

Weaning it can be successful only 
when the patient is ready both 
physically and mentally. 

*Rapid shallow breathing index 
(RSBI) is assessed by putting 
patient on T-piece for 2 min-F 
(frequency) Vt (tidal volume in 
liters) less than 100 is predictor of 
successful weaning. 

*Minute ventilation less than 10 
L/min. 


*Respiratory rate (RR) less than 
35 breaths/min. 

*Maximum inspiratory pressure 
more negative than -30 ст НО. 
Prepare for weaning stop infusion 
of sedation daily to awaken the 
patient to do — spontaneous 
awakening trial (SAT). 
Spontaneous breathing trial (SBT) 
Whenever possible, position the 
patient upright in bed. Thoroughly 
suction the endotracheal tube and 
ensure patency. 


Any of the following modes can be chosen for SBT: 


A. T-piece: 

*Patients are disconnected from 
the ventilator and breathe 
humidified oxygen— air mixture 
through a T-piece connected to the 
endotracheal or tracheostomy tube 
for 30-120 min. 


B. Pressure support: 

*The pressure support level is to 
be gradually reduced, titrated to 
RR and patient comfort. 

*A level of 6-8 cm H;O pressure 
support is considered to overcome 
the tube resistance. 

*Put the patient on PS of 6-8 cm 
H20 and PEEP of 4 ст H30. 


Extubate the patient After a successful SBT, a few more criteria should be 
done before deciding about extubation: 

“Cough reflex—spontaneously or while suctioning. 

*Patient should be able to protect airways. 

*Secretions should not be copious. 


Monitor for extubation failure After extubation, the patient should be observed 
closely for signs of extubation failure. 

Try non-invasive ventilation (NIV), If the signs of extubation failure are 
present. 

Re-intubation carries higher mortality either because of underlying medical 
condition or because of possible complications such as aspiration or ventilator 
associated pneumonia. 
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The cause of weaning difficulty (Fig 12.3) Based on pathophysiologic 


mechanisms: 

I.Inadequate respiratory drive 

*Nutritional deficiencies 

“Excess of sedatives 

*Central nervous system abnormality 

IL Inability of the lungs to carry out 

gas exchange effectively 

*pneumonia 

*pulmonary edema/fluid overload 

*Undiagnosed pulmonary embolism 

*Obesity. abdominal distention, or 
ascites 

HI. Respiratory muscle 

fatigue/weakness 

*Nutritional and metabolic deficiencies 

*Chronic renal failure 


*Drugs 
*Hypokalemia, | Hypomagnesemia, 
Iypoadrenalism/Hypothyroidism 


*Corticosteroids: myopathy, hyperglycemia 
*Critical illness polyneuropathy/myopathy 


IV.Anxiety 

V.Psychological dependency. 

Treat the cause of failed weaning 
then do frequent physiotherapy 


and mobilization, if weaning failed 
after 3 attempts of SBT or for more 
than 7 days then go to Tracheostomy 
(Fig 12.4) on home ventilation. 


Comfort 
Reduced Sedation 


Decrease dead space, earlier and easier weaning 
Improved mouth care 


Less accidental extubations 
Potential for speech: 
-when cuff deflated 
-with special speaking tube 
“T=Percutaneous tracheostomy 


е 


Fig 12.3 Factors Of Difficult Weaning 


Hypocalcemia, 


Factors Involved In Failure To Wean 


Hypophosphatemia, 


tay 


Fig 12.4 Position Of Tracheostomy 


Insertion Complications 
-Hemorrhage (-6*6 with PCT and ST) 


-False tract formati 
-Tracheal wall damage 

Secondary skin infection (7-096 with ST) 
Long-term compl 
-Tracheal stenosis ( 
-Erosion into esoph 


Surgical Tracheostomy 


Table 12.2 Advantages and Disadvantages Of Tracheostomy 
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Short Explain About Weaning: 
liness criteria 
erlying reason of MV has been stabilized and improved. 
tient hemodynamically stable minimum or по vasopressor. 
),/FiO;>200,PEEP<S, FiO,<50 
-The patient has spontaneous breathing. 
sbrile, PH>7.25, Hb»8-10g/dl, GCS>13 
SBI (Rapid Shallow Breathing Index must be less than 100 
RR>35/min 


SAT (Spontaneous Awakening Trail) 
Mop Sedation and Calm the patient, explain the process if the patient get 


“Agitation, Anxiety 

-RR>35 

-5р0,<88% 

-Arrhythmia 

Mean failure of SAT and re-start sedation 


3.SBT (Spontaneous Breathing Trail) 
-Do head up 

-Suctioning of ETT 

-Put the patient of pressure support mode or T.piece for 30-120min 
ilure Critical Of SBT 

-Agitation, |GCS 

-Respiratory distress 

-Cyanosis, Dyspnea 

-РаО), < 50-60 on FiO, > 50 

*SpO; < 90% on FiO, > 50 

=PaCO, > 50mmhg 

-PH <7.3 

-RSBI > 100 

-RR > 35 

-HR > 140 

-SBP > 180 or < 90 

-Arrhythmia 


4.1f SBT Successful, Go for Extubation if the patient: 

-Has good cough reflex 

-No plan for surgery 

-Has no Copious secretion 

After extubation monitor the patient closely 

If RR become > 25, PaO, < 80, SpO; <90 on FiO, > 50 or PaCO; >Mneans 
failed weaning and go for NIV and assess the patient to identify thepssible 
cause of failed weaning. 
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12.2 | Central line Placement. 


КЕЧЕ; MU Central Venous Catheter 

Sterile y Gauze | a = 

*Sterile fiel gloves, gown and mask ANN # 

onere (UA! ш 

*Saline flush tome 

"lta (ml vi of 236 eso M C ў 

ыры | & Needle holder Z 

*Sterile dressing. > 
- 

Procedure: (Fig 12.6) А 


*Wash hands and put sterile gown and gloves. 
*Clean the skin, make sure to have some spare 
gauze swabs ready. 
*insert lidocaine cutaneous, subcutaneously 
and around Area. ds 
*Location of the Vein with a Seeker Needje, Р" For CV-line Insertion 
*When blood is aspirated remove the syringe. 
*Placing the Introducer Needle in the Vein 
*Assessment for Venous or Arterial Placement 
*Insertion of the Guide Wire 
*Removal of the Introducer Needle 
*Skin Incision 
*Insertion of the Dilator 
*Placement of the Catheter 
*Removal of the Guide Wire 
*Aspirate and flush all lumens and clamp and apply lumen caps 
*Suture the line to points of fixation 
*Clean area and Dress with a clear dressing. 


1-Assess the need for central line *Concentrated vasoactive agent 
placement administration. 

*For appropriate fluid *Difficult peripheral — vascular 
management: access 

— Severe sepsis and septic shock *Multiple drug administration 

— Low urine output *Concentrated electrolytes (e.g., 
— Intra-operative potassium) 

— For patients in shock 


*Prolonged antibiotic therapy 
(e.g., endocarditis) 
*Total parenteral nutrition TPN 


“Chemotherapy 
*Agents irritating to peripheral 
veins (e.g. Amiodarone, 


Phenytoin, mannitol) 

*Temporary hemodialysis 

*During cardiopulmonary 
resuscitation 

"Large-bore venous access for 
rapid administration of fluids. 
2-Contraindications 

*Local site infections or burns 
*Anatomic abnormalities 


*Coagulopathy (ultrasound 
guidance will help) 

3-Choose the site 

*Coagulopathy: — Prefer-Femoral 


—lnternal jugular—Subclavian 
*To decrease risk of infection: 
Prefer-Subclavian— Internal 
jugular— Femoral 

4-Choose the catheter size 
5-Know the relevant anatomy 
A.The subclavian vein (Fig 12.6) 
B.The internal jugular vein 


C.The femoral vein 

6-Keep all equipment ready for 
catheterization. 

Management of mechanical 
complication: 

I. Vascular: 

Arterial puncture, Venous 
bleeding, Hematoma, Hemothorax, 
Cardiac tamponade, Cardiac 
perforation or Thoracic duct 
injury. 

I.Pneumothorax. 

Air embolism. 

IV.Nerve injuries. 

V.Tracheal or laryngeal injury. 
VLArrhythmia. 

VII. Malpostion. 

7-Remove the line 

* s soon as it is not required 
*Induration, redness or frank pus 
discharge from insertion site 
*Suspected or confirmed catheter- 
related infection 

*Catheter occlusion/thrombosis 
*Vascular erosion caused by the 
catheter. 


Steps Of CV-line Insertion 
(Subclavian Vein) 
l-Introduce thinwall percutancous entry needle into Subclavian 


vein. Venous blood should be easily aspirated to confirm position 
of needle tip within vessel. 


2-Remove syringe from needle and cover needle 
with finger to prevent air embolism. 


3-Slide I wire guide straightener over "J,, portion 
of guidewire, introduce into needle hub, and 
advance guidewire. 


4-While maintaining guidewire position, 
withdraw needle and J wire guide straightener. 
5-Enlarge puncture site with number 11 scalpel 
blade, if required. 


6-If dilation is required, dilator can be advanced 
over guidewire and removed prior to insertion of 
Central venouse catheter. 


7-Introduce the Central venous catheter over 
guidewire. While maintaining guidewire 
position, advance catheter into vessel. 


8-Remove guidewire through hub and seal open. 
9-Lumens should be flushed with 5-10 ml 


Normal Saline with finger to prevent air 
embolism. 


Fig 12.6 Steps Of CV-line Insertion (Subclavian Vein) 


12.3 | Arterial line 


arterial pressure monitoring, using arterial catheterization, is one of 


the commonly performed bedside procedi in the ICL ing shock, when 


noninvasive blood pressure monitoring becomes unreliable 


Equipment: (Fig 127) " mem 
*Sterle trollcy with Gauze je pco gece 
*Sterile field, gloves, gown and mask 

* Arterial line kit 

*Lidocaine (4ml (2 vials) of 2% is reasonable) 
“Suture ‹ 
*Scalpel & Needle holder 

*Sterile dressing. 

* Arterial line transducer & Monitoring System. 


Procedure: (Fig 12.8) 

*Wash hands and put sterile gown and gloves. 

*Clean the skin, make sure to have some spare 
gauze swabs ready. 

*insert lidocaine cutaneously, subcutaneously 
and around Area. 

*Feel the palpate artery 

*The needle is used to guide the catheter into the artery. 
Once the catheter is in place, the needle is removed. 

c line is then taped or stitched (sutured) to skin. 


Fig 12.7 Equipments For Arterial- 
line Insertion. 


ss with a clear dressing. 
* Attach to ай айсы жоне, 
, turn tap port ‘off towards patient and press 


‘zero’ on machini 

1-Clean the site: Position the patiens arm. 3-Arteral needle: Insert 
dorsiflex over a towel. Tape the upper ihe arterial needle into the 
forearm to the table. Clean the site with knick in the skin and into, 
Chloraprep solution moving outward from the radial artery at a 30 
the site of the radial artery. angle 


2 jite: 
Anesthetize the area 

artery with 
small Subcutancous 


skin and suture 
catheter in place; place 
Tegaderm over the 
skin and secured linc, 


Fig 12.8 Steps Of Arterial-line Insertion (Redial Artery) 
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l-indications 

*Hemodynamic instability. 

*Need for frequent blood pressure monitoring during vasopressor therapy 
*Need for frequent arterial blood gas analysis: 


2-contraindications 

*Inadequate circulation to the extremity 
*Uncontrolled coagulopathy 

“Extremities with full-thickness burn or trauma 
“Skin infection over the insertion site 
*Raynaud's phenomenon 

*Thromboangitis Obliterans (Buerger's disease) 
“Locations near arteriovenous fistulas 


3-Choose the appropriate site 
Acceptable alternate sites commonly used in adult patients include the femoral, 
Radial (Fig 12.8), axillary, brachial, and dorsalis pedisarteries. 


4-Keep all equipment ready 
For arterial cannulation and pressure transducing system 


5-Zero and level the transducer 


6-Check the arterial waveform and mean arterial pressure (MAP) 
Arterial pressure waveforms differ from site to site. 


7-Complications 

*Vascular complications of clinical significance are rare but can be 
devastating. 

*Absent pulse, dampened waveform, blanched or mottled skin, delayed 
capillary refill, and painful and cold hands or fingers with motor weakness are 
presentations of hand ischemia. 

“Infections complications 

*Bleeding, hematoma. 

*Nerve damage. 

*Pseudo-aneurysm. 


8-Remove the arterial catheter at the earliest There is no fixed number of. 
days after which the arterial catheter should be removed. 

Catheter colonization increases with dwell time. Hence, assess the need for the 
arterial catheter daily and remove it as soon as it is no longer required or earlier 
if there are any complications. 
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12.4 | NG Tubes 


Nasogastric tube (NGT) insertion is a universal procedure in intensive с 
(ICU) for т n enteral nutrition (EN). Althc 


tubes ar o ious comp ns can occu: 


The NG tube has otl t *utic applica especially in 


assessing and c contents for 
analysis, performir 


administering me 


stomach, a naso; 


Equipment: (Fig 12.9) Nasogastric Tube 

* Personal protective equipment 

*NG/OG tube €», 

"Irrigation syringe 60ml Р, © 

*Water-soluble lubricant, preferably 
2% Xylocaine jelly 

* Adhesive tape 

*Stethoscope 

*Cup of water (If necessary) 


Procedure: 
*Put Non-sterile gloves 
*Explain the procedure to the patient (If conscious) 


*Sit patient upright for optimal neck and stomach 
alignment Fig 12.9 Equipments for NG-tube 


*Examine nostrils for determine best side for 

sertion 

*Measure tube from bridge of nose to earlobe, Then to the point halfway 
between the end of the sternum and the navel, and mark length. (Pig 12.10) 
*Lubricant tube and squirt of xylocaine 2% jelly in the nostril. 

*Pass tube via either nares posteriorly, past the pharynx into the esophagus and 
then the stomach. 

*Instruct the patient to swallow and advance the tube as the patient swallows. 
If resistance is met, rotate tube slowly with downward advancement toward 
closes ear. 

Withdraw tube immediately if changes occur in patient's respiratory tract, the 
patient begins to cough and cyanosis, or if tube coils in the mouth, 

“insert tube until mark is reached. 

“Check for placement by attaching syringe to free end of the tube, aspirated 
gastric content, check the tube by the stethoscope. 

“Secure tube with tape. 
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Indications inclu 
-hydration & nutrition 
-enteral drug administration 


-confirming tolerance of enteral feeding 


-gastric decompression 


contraindications: 


-head injury or base of skull fracture 
-maxillofacial surgery (including flaps) 


-oesophageal & gastric surgery 


-recently bleeding oesophageal varices 


-coagulopathy & thrombocytopenia 
-agitation & confusion 


Competency: (Fig 12.11) 

-NGT insertion, aspiration and pH 
testing may be performed by any 
competent Critical Care staff. 
-Only the following staff may 
certify correct NGT placement 
based on a chest x-ray. 

-Gastric residual volumes should 
be recorded 4 hourly to assess 
absorption & gastric emptying. 
-Free drainage should only be used 
in case of obstruction or large 
gastric residual volumes. 
Complications: 

Potential complications of 
prolonged intubation with an NG 
tube include skin erosion at the 
nostril, sinusitis, ^ esophagitis, 
esophago-tracheal fistula, gastric 


On discharge from Critical Care: 
‘The presence and rationale for any 
NGT should be clearly documented 
and handed over. 

Patient teach 


An NG tube may be inserted at home. 


for insertion include ga: 


A home care nurse or the pat 


sion and short-term feeding. 
may 
insert the tube, deliver the feeding, and remove the tube. 


Fig 12.10 NG-tube Measurement For Insertion 


ulceration, and pulmonary and oral 
infection. 

Additional complications that may 
result from suction include 


electrolyte imbalances and 
dehydration. 

Flushing and Maintaining 
Patency: 


-When NG feeding is not given, 
NGTs should be flushed 4 hourly 
with sterile water after re- 
confirming acceptable position. 
-NGTs should be flushed with 
sterile water before and afer 
giving NG medications. 
In all patients: 
-The continued need for an NGT 
should be reassessed daily. 
-NGTs that are no longer required 
should be removed without delay. 
Fig 12.11 
Position OF NG-tube 


12.5 | Foley Catheters 


remains in the. 


inflated at the 


heter's distal end pre t fro ping out of the bladder after insertion 


E: “a a 
piger em Se ah ie | 


Procedure: (Fig 12.13) 

*Place the patient supine position 
*open catheter pack and prepare equipment е» 
needed using full sterile technique 

*Clean genital area 

*hand washing and put sterile gloves 

*[f male, lift the pines and retract the foreskin Fig 12.12 Equipments For 

if non-circumcised, clean with sterile gauze swab. Foley Catheter Insertion 

If female, Using swabs held in forceps in the other hand clean the labial folds 
and the urethral opening. 

Move swab from above the urethral opening down towards the rectum. 
*xylocaine gel into the urethral, and lubricant the catheter before insertion, 

*If male, hold the penis with slightly upward tension. 

*Insert catheter util the urine pass, after that connect with urine bag. 

* Always ensure urine is flowing before inflating the balloon with syringe 20cc 
of normal saline. 


? J-preparing Th 'ntinue pushing until the catheter sits in the bladder, 


Inserting the catheter into the bladder. 


6-Connect the catheter to 
the Urine bag. 


‘atheter Insertion 


Complications: 
Urinary tract infection can result from the introduction of bacteria into the 
bladder. Improper insertion can cause traumatic injury to the urethral and 
bladder mucosa. Bladder atony or spasms can result from rapid decompress 
of a severely distended bladder. 


45 


12.6 | Chest Drain 


Under water seal drain, chest tube or pleural drains 


^ chest tube placement (tube thoracotomy) is a method to insert a flexible, 
hollow tube into pleural space to extract air 1 blood, or pus. It helps in 
maintaining negative intra-pleural pressure and expansion of the lung. 

^ chest tube is a long hollow tube that is inserted between the ribs and into the 
pleural space, which is the space surrounding the lungs, between parietal and 
vesicle plural membrane 

An underwater seal drain, also called an UWSD, a chest drain or a pleural 
drain, is a specialized drain that's attached to a chest tube. 

Chest tubes are norm: inserted under а local anesthetic, or under a general 
anesthetic if the person is undergoing chest su 


The two common complications have regular chest X-rays to 
are infection and pain. monitor until the problem resolves. 
Chest drains used to remove, The chest drain should be kept 
blood, air or pus from the pleural below the level of the chest all the 
space. This pleural space is time. 

normally empty except for a small A person may need a chest drain 
amount of fluid. Air or fluid may inserted if they have а 
build up in the space for a number pneumothorax (air outside the 
of reasons, such as during chest lung) a pleural effusion (fluid 
surgery or as a result of chest outside the lung), an empyema 
trauma or pneumonia. (pus outside the lung) or 
The fluid or air can build up haemothorax (blood outside the 
rapidly or slowly over a number of lung). This procedure can be life- 
days. This air or fluid may make saving in an emergency situation 
breathing difficult, Chest drains (pneumothorax, Hemothorax) or 
normally remain in as long as the used to relieve symptoms іп 
air or fluid remains in the pleural people with an illness or cancer. 


space. The person will need to. 


l-Assess the need of chest tube *Large secondary spontaneous 
insertion pneumothorax 

*Pneumothorax in any *Malignant pleural effusion 
mechanically ventilated patient *Empyema and complicated Para 
*Pneumothorax after initial relief pneumonic pleural effusion 

with needle aspiration *Traumatic hemo-pneumothorax 

* Bilateral pneumothoraxes *Chylothorax 

*Persistent or recurrent *Postoperative—for example, 
pneumothorax after simple thoracotomy, Esophagectomy, and 
aspiration cardiac surgery. 


2-Pre-drainage risk assessments 
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*Risk of hemorrhage, any coagulo- 
pathy, or platelet defect should be 
corrected prior to chest drain 
insertion in nonemergency 
situations. 

*Routine measurement of the 
platelet count and prothrombin 
time is only recommended іп 
patients with known risk factors. 
*A careful radiological 
differentiation between 
pneumothorax and bullous disease, 
collapse and a pleural effusion, 
required. 

*[he drainage of а post- 
pneumonectomy space should only 
be carried out by or afler 
consultation with a cardio-thoracie 
surgeon. 

3-Preparation pur (Fig. 
12.14) Chest Tube. 


Fig 12.14 Equipments For Chest Tube 

4- Patient position 

5-Site selection (Fig 12.16) 

6-Care of the chest tube Always 
see the following things: 

*Is there bubbling through the 
water-seal bottle or the water-seal 
chamber on the disposable unit? 


Dinge 


Fig 12.15 Chest Tube Drainage and Aspiration 


== 


*Is the tube functioning? Always 
check for air column movement. 
*What is the amount and type of 
drainage from the tube? 

7-How to remove? 

st tube should Бе 
her while the patient 
performs Valsalva maneuver or 
during expiration with a brisk firm 
movement while an assistant ties 
the previously placed closure 
suture. 

*Obtain an early chest radiograph. 
8-Complications: 

*Local site bleeding 

*Hematoma 

Memothorax from intercostals 
vessel injury 

*The tube misplaced 

*The nonfunctional tube 
*Laceration of the lung, liver, and 
heart 

*Intra-abdominal placement 
*Pneumothorax 

*Infection-site cellulitis, — track 
infection, empyema 
*Subcutaneous emphysema 
*Clamping a chest tube with 
presence of air leak may result in 
tension pneumothorax 


*Persistent leak at the site of 
infection and around the tube 


Fig 12.16 Chest Tube Insertion 


12.7 | Suctioning An Airway 


^ small tube, also called a suction catheter attached to suction and placed 


maintain a elear airway. Patient 


into the airway to remove any secretion 


who are unwell might need an artificial airwa 


Artificial airways are plastic tubes that can pass through the nose, the mouth or 
the neck as a tracheostomy. 

When an artificial airway is in place, some of the important protective 
functions of the natural airway are bypassed. 

Suctioning. common procedure that remove: iratory secretions 
from the airway and keeps it clear. When an artificial airway is in place, the 
tube needs to be kept clear so that air can pass into the lungs easily. 

Sometimes patients without an artificial airway may also need suctioning. 
Suctioning allows for rapid clearing of secretions and prevents the airway from 
becoming blocked. usually leads to an improvement in breathin, 
It is a relatively quick procedure and each insertion of the suction catheter will 
not last more than 10-15 seconds. Patients will be given time to recover from 
any discomfort between each pass of the 
catheter. 

It is important but not without some risks. 
usually uncomfortable and will cause 
coughing. 

possible that there may be some injury to 
the airway tissues which can cause 
bleeding. 

More ious risks include decreased 
oxygen levels in the blood and a slow 
heart rate. 


Fig 12.17 Suctioning For Tracheostomy 
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13 | ICU Medication 


5 Rights Of Drug Administration: 


-Right Patient 

-Right Time 

-Right Drug 

-Right Dose 

-Right Route 

Times Of Medications: 
daily: Every Day 

bid: Two times a day 
tid: Three times a day 
qid: Four times a day 
qh: Every Hour 

Stat: Immediately 
q2h: Every 2 hours 
q4h: Every 4 hours 
q6h: Every 6 hours 
prn: As needed 


Routes Of Administration: 


PO: By mouth 

ID: Intradermal 
S.C: Subcutaneous 
IM: Intramuscular 


Drug Preparation: 
Tab: Tablet 
Cap: Capsule 


| 


П 


оние Layer O1 hin 
P 


Derm 
кыеп, 
Sune ayer 


Fig 13.1 Types Of Injection 


Formula Method (For Volume-Related Dosage Orders) 


руну” л. 

D (Desired Amount) = The Physician Orders 

H (Have Available) = Dosage Of Medication Available 

У = (Volume The Medication Available In) 

A = (Amount Of Medication Required For Administration) 


For Example: 
Amp I5mp/3ml 

Order: Smg 

Have Available: 15mg 


vem 3ml 
5píg/15p(g*3mI-? 
0,3*3-1ml 


Answer: Should be given Imi 


IV: Intravenous 
PR: Per rectum 
NG: Nasogastric Tube 
GT: Gastrostomy Tube 


Metric: 
g: Gram 
mg: Milligram 
mcg: Microgram Kg: Kilogram 
L: Liter 
ml: Milliliter 
meq: Mill equivalent 
Турев Of Injection 
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13.1 | Most Common ICU Drugs 


Drugs 


Acetaminophen 
(Paracetamol) 


Acetazolamide 
(Diamox) 


Acetylesteine 
(Assist) 


Adenosine 
(Adenoca 
Adenoscan) 


Albumin 
(Human) 


Analgesics 
(Therapeutic), 


Anticonvulsant, 
Anti-glaucoma 
agent, diuretics 
(Therapeutic), 


Antidote for 
acetaminophen 
toxicity, 
macolytic 
(Therapeutic), 


Antiarrhythmics 
(Therapeutic). 


Volume 


(Therapeutic), 
Blood products, 
colloids 
(Pharmacologic) 


Pregnancy 


Castory Indication 


B Fever and Mild 
pain 
€ Edema due to 


congestive Heart 
Failure, Un 
labeled use: 
Reduce 
Cerebrospinal 
Fluid production 
in 
hydrocephalus. 
n Mucolytic in the 
management of 
conditions 
associated with 
thick viscid 
mucous 
secretions. 
c Conversion of 
paroxysmal 
supra-ventricular 
tachycardia 
(PSVT) to 
normal sinus 
rhythm. 


c Expansion of 
plasma volume. 
and maintenance 
of cardiac output 
in situations 
associated with 
fluid deficit, 
including 
hemorrhage, 
shock and burn. 
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Contraindication 
‘Side Effects 
Hepatic Failure, 
Hepatotoxicity 
(Over dose), Renal 
Failure (High 
dose/Chronic use) 
Depressior 
Tiredness, 
Weakness, 
Drowsiness, 
Hyperglycemi 
Hyperchlore 
acidosis and 
hypokalemia, 


Hypersensitivity, 
Use cautious in 
Asthma, 
bronchospasm. 
only oral in history 
of GIT bleeding. 


2nd or 3rd degree 

AY block pr Sick 

sinus syndrome, 
un less a 


functional 


hyperventilation, 
facial flush, chest 
п, пес 
back pain, 
hypotension, 
transient 
arrhythmia and 
palpations 
Severe anemia, 
Allergic reactions 
10 albumin, 
Caution in severe 
hepatic or renal 
problem. 
Pulmonary edema, 
fluid overload. 


(Ventolin, 
Salbutamol) 


Amiodarone 
(Cordarone) 


Amlodipine 
(Norvasc) 


ars 
(Pharmacologic) 


Antiarrythmics 
(Therapeutic). 


Antihypertensive 
s (Therapeutic), 
Calcium channel 
blockers. 
(Pharmacologic) 
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Reduction of 
edema, 


temporary 
replacement of 
albumin in 
disease 
associated with 
low levels of 
plasma proteins, 
such as a 
nephrotic 
syndrome or end 


stage liver 


Bronchodilator to 
control and 
prevent airway 
obstruction such 
as Asthma or 
COPD, Relief 
agent for acute 
bronchospasm. 


Life-threatening 
ventricular 
arrhythmias 
unresponsive to 
less toxic agents. 
Intravenously as 
part of Advanced 
Cardiac Life 
Support (ACLS) 
and Pediatric 
Advanced Life 
Support (PALS) 
guidelines for the 
management of 
tricular 
ibrillation VF/ 
Pulseless 
Ventricular 
Tachycardia. AF 
hypertension, 
angina pectoris 
and vasospastic 
angina. 


Caution in Cardiac 
disease, 
hypertension, 
Restlessness, 
tremor, headache, 
tachycardia, 
arrhythmia, chest 
pain, palpations, 
N&V, 
hyperglycemia and 
hypokalemia, 
Patients with 
Cariogenic shock, 
‘Severe Sinus Node 
Dysfunction, 
confusional states, 
disorientation, 
hallucinations, 
dizziness, fatigue, 
insomnia, malaise 
and headache. 


Caution in severe 
hepatic 
impairment, 
headache, 
dizziness, fatigue, 
bradycardia, 
hypotension, 
palpations, angina, 
peripheral edema, 


Valsartan Antihypertensive — Clst Hypertension, Can cause injury 


(Diovan) 5 (Therapeutic), trimester), Treatment of ог death of fetus. 
Angiotensin П DQnd& diabetic ‘Tachycardia, 
receptor 3rd nephropathy type — edema, depression, 
antagonists. trimesters) — 2, Reduction of anxiety, 
risk of death abdominal pain, 
from hyperkalemia, 
cardiovascular back pain and 
‘causes in patients myalgia, 
with left 
ventricular 
systolic 
dysfunction after 
MI 
Nystatin Antifungals c Treatment fungal 
(Mycostatin) (Topical) infections 
including. 
candidiasis. 
NUE Antiarrhythmics c ‘Treatment of Acute 
pen) (Therapeutic), sinus bradycardia hemorrhage, 
Anticholinergics and heart block. tachycardia. 
(Pharmacologic) Drowsiness, 
confusion, 
palpations and 
arrhythmias. 
Bisacodyl Laxatives UK Treatment of Abdominal pain 
(Laxative) (therapeutic), constipation, obstruction, 


imulant Evacuation ofthe abdominal cramps, 


laxatives bowel before jarrhea, N&V, 
(Pharmacologic) radiologic studies rectal burning and 
ог surgery hypokalemia. 
TOM Bronchodilators С Long-term Liver disease, 
(Phyllocontin) (Therapeutic), control of hypothyroidism, 
Xanthines reversible airway peptic ulcer, 
(Pharmacologic) obstruction seizures, anxiety, 
caused by asthma tachycardia, 
or COPD, angina, palpation, 
increase tremor, 
diaphragmatic 
contractilit. 
Смогрһепїгат!ЖЖАШ ИШИ B Relief of allergic Acute attacks of 
ne (Alarmine) cough and symptoms caused asthma, 
antihistamines by histamine. drowsiness, 
Management of dizziness, blurred 
severe allergic or vision, 
hypersensitivity arrhythmias, 
reactions, palpitations and 
including constipation 
anaphylaxis and 
nsfusion 
reactions. 
Clopidogrel Anti-platelet B Reduction of Caution in patients 
(Plavix) agents atherosclerotic — at risk for bleeding 
(Therapeutic), events (MI, (Trauma, 
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‘Corticosteroids 
(Systemic) 


Hydrocortisone 
(Cortef) Short- 
acting 


Methylprednisol 
one (Solu- 
Medrol) 
Intermediate- 
acting 


-Dexamethasone 
(Decadrone) 
Long-acting 


Desmopressin 
(Stimate) 


Dexmedetomidi 
ne (Precedex) 


Diazepam ( 
Novodipam, 
Vivol) 


Platelet 
aggregation 
inhibitors 
(pharmacologic) 


Antiasthmatic, 
Corticosteroids 
(therapeutic), 
Corticosteroids 
systemic 
(Pharmacologic) 


Hormones 
(Therapeutic), 
Antidiuretic 
Hormones 
(Pharmacologic) 


Sedative/hypnoti 
cs (Therapeutic) 


Anti-anxiety 
agents, 
Anticonvulsants, 
Sedative 
(Therapeutic), 
Benzodiazepines 
(Pharmacologic) 


Stroke, Vascular 
death), acute 
coronary 
syndrome or 
peripheral 
vascular disease, 
C(H.C 
Methylpred 
solone, 
Dexa) 


systemi 
locally 
variety of 
chronic diseases. 
including. 
Inflammatory, 
Allergic, Auto- 


Asthma. 
Dexamethasone: 
management of 
cerebral edema, 
croup, treatment 
of airway edema 

prior to. 

extubation. 


B ‘Treatment of 
central diabetes 
insipidus caused 
by a deficiency 
of vasopressin, 

Prevention 
nocturnal 
enuresis. 

c Sedation of 
initially intubated 
and mechanically 

ventilated 
patients during 
treatment in an 
ICU. 

D Relief of anxiety, 
Treatment of 
status 
epilepticus/uncon 
trolled seizures, 
Anxiety 
associated with 
acute MI, 
insomnia, 
sedation. 
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Surgery), history 
of GIT 
bleedinp/ulcer 
disease, severe 
hepatic 
impairment. 
Depression, 

Headach 
children increase 
intracranial 
pressure, аспе, 
decrease wound 
healing, 
hyperglycemia and 
fluid retention. 


Risk for 
Hyponatremia, 
nasal congestion, 
shinitis, dyspnea. 


Caution in Hepatic 
impairment, 
Increase risk of 
bradycardia and 
hypotension, 
hypoxia, anemia, 
fever 
Severe pulmonary 
impairment, sleep 
apnea, severe 
hepatic. 


increase. 
congenital 
malformation, 
Dizziness, 
drowsiness, 
lethargy, blurred 
vision and 
hypotension. 
Caution in Severe 
renal impairment, 


Diclofenac Nonopioid 
potassium analgesics, non- 
(Voltaren) steroidal anti- 
inflammatory 
agents 
(Therapeutic) 


Spironolactone Diuretics 
(Aldactone) (Therapeutic), 
Potassium- 
sparing diuretics 
(Pharmacologic) 


Management of 
inflammatory 
disorders such 

as: Rheumatoid 

arthritis, 
osteoarthritis. 

Relief of mild to 
moderate pain. 


НЕ, Atrial 
Fibrillation and 
Atrial Flutter, 
Paroxysmal 


slowing of the 
heart rate. 


Counteract 
potassium loss 
caused by other 
diuretics. Treat 
edema and 
hypertension, 
primary hyper- 
aldosteronism 
and Managemen 
tof CHF. 


history of suicide 
attempt or drug. 
ice, 
Caution in severe. 
renal. hepatic 
discase, 
cardiovascular 
disease, history of 
peptic ulcer and 
Gi bleeding. 
Not recommended 
for use during 2nd 
half of pregnancy. 


Uncontrolled 
Ventricular 
arrhythmias, AV 
block 


thrombocytopenia 
and electrolyte 
imbalance with 
acute digoxin 
toxicity. 
hyperkalemia, 
Anuria, Hepatic 
dysfunction, renal 
dysfunction, 
dizziness, 
headache, 
arrhythmias and 
erectile 
dysfunction 


‘Caution in MI; 
AF, hypovolemia 
(Correct before 
administration), 
Pregnancy or 
lactation. 
SOB, headache, 
hypertension, 
increase heart rate, 


Contractions, 
angina pectoris 
and arrhythmias. 


Dopamine 
(Intropin) 


phrine 
(Adrenalin) 


Esomeprazole 
(Nexium) 


Fentanyl 
(Sublimaze) 


Vasopressors 
(Therapeutic), 
Adrenergic's 

(Pharmacologic) 


Vasopressors, 
Bronchodilator, 
Antiasthmatic 
(Therapeutic), 
Adrenergic 
(Pharmacologic), 


Antiulcer agents 
(Therapeutic), 
Proton-pump 
inhibitors 
macologic) 


(Pha 


Opioid 
analgesics 
(Therapeutic), 
Opioid agonists 
(Pharmacologic). 


с Standard 
measures to 
improve; 
Increase Blood 
Pressure, cardiac 
output, urine 
output in 
treatment of 
shock 
unresponsive to 
fluid 
replacement, 
increase renal 
perfusion (Low 
doses). 
c Management of 
'ersible airway 
disease such as 
asthma or COPD, 
Management of 
cardiac arrest, 
upper airway 
‘obstruction and 
crumps 
(Inhalation), 
maintenance of 
HR and BP 
adjunct in the 
localization 
prolongation of 
anesthesia 
(Local). 
B diminished 
accumulation of 
cid in the gastric 
lumen with 
lessened gastro- 
esophageal 
reflux. Healing 
of duodenal 
ulcers 
Decrease. 
acidence of 
gastric ulcer 
during continues. 
NSAID therapy. 
с Decrease іп 
severity of 
breakthrough 
pain, Supplement 
in anesthesia. 
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Tachyarthythmias, 
caution in 
hypovolem 

pregnancy 
lactation. 
Hypotensi 
arrhythmia, ECG 
change, palpation, 
vasoconstriction 
and N&V 


Caution in Cardiac 
disease such as 
angina, 
tachycardia, MI 
and hypertension, 
Hyperthyroidism, 
bronchospasm, 
nervousness, 
restlessness 
tremor, headache, 
insomnia and 
hyperglycemia. 


Headache, 
abdominal pain. 
constipation, 
diarrhea, dry 
mouth and nausea. 


Caution in severe 
renal/hepatic 
impairment, 
depression, 
blurred vision, 
apnea, 
laryngospasm, 
hypotension and 
bradycardia. 


Furosemide 
(Lasix) 


Haloperidol 
(Peridol) 


Enoxaparin 
(Clexa 
Lovenox) 


Hydralazine 


(Apresoline) 


Diuretics 
(Therapeutic), 
Loop diuretics 

(Pharmacologic). 


Antipsychotic 
(Therapeutic), 
Butyrophenones 
(Pharmacologic). 


Anticoagulants 

(Therapeutic), 

Antithrombotic 
(Pharmacologic) 


Anticoagulants 
(Therapeutic), 
Antithrombotic 

(Pharmacologic) 


Antihypertensive 
s (Therapeutic), 
Vasodilators 
(Pharmacologic) 
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Edema due to 
HF, renal disease 
‘or hepatic 
impairment, 
hypertension 
Pleural effusions 
and decrease BP. 


Acute and 
Chronic 
psychotic 
disorders such a 
Schizophrenia, 
Manic States. 
Diminished signs 
and symptoms of 
psychoses other 
behavioral 
problems. 
Treatment of 
venous 
thromboembolis 
m, pulmonary 
embolism, 
prevention of 
thrombus 
formation. 
prevention of 
venous 
thromboembolis 
m, DVT, 
Pulmonary. 
embolism, 
Ischemic 
complications, 
treatment of 
acute ST- 
segment- 
elevation MI. 
Moderate 10. 
severe 
hypertension. 


Electrolyte 
depletion, 
hypotension, dry 
mouth, 
constipation, 
excessiv 
urination, 
dehydration, 
hypocalcemia, 
hypochloremia, 
hypokalemia, 
hypon 
hyponatremia, 
hypovolemia and 
metabolic 
alkalosis 
Seizures, 
drowsiness, 
restlessness, 
blurred vision, 
hypotension and 
tachycardia, 


uncontrolled 
bleeding, sever 
thrombocytopenia, 
open wound, 
urticaria and 
anemia. 


edema, nausea, 
increase liver 
‘enzymes, urinary 
retention and 
urticaria. 


Caution in 
cardiovascular or 
cerebrovascular 
disease: severe 
renal and hepatic 
disease 
Tachycardia, 
angina, 


Insulin. 
(humulin R) 
short-acting 


Ipratropium 
(Atrovent) 


Labetalol 
(Trandate) 


Tactulose 
(Constilac) 


(Xylocaine) 
injection 


mide 


Anti-diabetics, 
hormones. 
(Therapeutic), 
Pancreatic's 
(Pharmacologic). 


Allergy, cold, 
cough and 
bronchodilators 

(Therapeu 
Anticholinergics 
(Pharmacologic), 
Antianginal, 
Antihypertensive 
(Therapeutic), 
Beta blockers 
(Pharmacologic) 


Laxative 
(Therapeutic), 
Osmotic's 
(Pharmacologic), 


Anesthetics 
((opical/local), 
Antiarrhythmics 
(Therapeutic). 


Antiemetics 
(Therapeutic). 


B 


B 
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Control of 
hyperglycemia in 
patient with type 

Lor 2 diabetes. 
And treat DKA. 
And used for 
treatment of 
hyperkalemia. 
Bronchodilation 
without systemic 
anticholinergic 
effects. 


Management of 
hypertension 
(decrease blood 
pressure) 


Treatment 
chronic 
constipation, 
decrease blood 
ammonia levels 
with improve 
mental status in 
portal-systemic 
(hepatic) 
Encephalopathy. 
Ventricular 
arrhythmias (У), 
Local anesthetic. 


Decrease 
symptoms of 
gastric stasis, 

easier passage of 


arrhythmias, 
edema, orthostatic 
hypotension and 
sodium retention 


Hypoglycemia, 


bronchospasm, 
hypotension, 
palpations and 

allergic reaction. 


pulmonary edema, 
cariogenic shock, 
bradycardia or 
heart block. 
Caution in. 
Renal/hepatic 
impairment, 
pulmonary disease 
(asthma). 
Bronchospasm, 
wheezing, 
bradycardia, 
memory loss, 
arthralgia and 


hyperglycemia 


Seizures, 
confusion, blurred 
vision, cardiac 
arrest, arrhythmia, 
bradycardia, 
hypotension and 
Му 
Drowsiness, 
extrapyramidal 
reaction, 
restlessness, 


nasogastric tube 
into small bowel 
treatment of 
hiccups, 
ment/prevent 
ion of 


N&V, 
management of 
gastroesophageal 


refleux 
Metoprolol Antianginals, c Hypertension. Pulmonary edema, 
(Betaloc) antihypertensives. (decrease BP), cariogenic shock 
(Therapeutic), angina pectoris, bradycardia, 
Beta blockers Tachycardia hypotension, 
(Pharmacologic) (decrease HR), peripheral 
decreased rate of vasoconstriction, 
cardiovascular increase liver 
mortality and ‘enzymes and 


hospitalization іп hypoglycemia. 
patients with HF. 


Midazolam Antianxiety D Short-term Increase risk of 
agents, Sedative Sedation, congenital 
(Therapeutic), Preoperative malformation use 
Benzodiazepines dation, in the last weeks 
(Pharmacologic) Postoperative of pregnancy, 

amnesia, lactation, renal 

Therapeutic impairment, 
during diagnostic agitation, apnea, 
or radiographic laryngospasm, 
procedures. Asa bronchospasm, 

continuous. cardiac arrest, 
infusion provides arrhythmias. 


sedation of 


epilepticus 
Morphine Opioid c Severe pain, Caution in Head. 
analgesics pulmonary trauma, increase 
(Therapeutic) edema, pain intracranial 
Opioid agonists associated with pressure, severe 
(Pharmacologic). MI. renal, hepatic, ог 
pulmonary 
disease, 
Sedation, 
Hallucinations, 
headache, 
hypotension, 
bradycardia and 
urinary retention. 
Nitroglycerin Antianginals с Treatment acute. Hypotension, 
(Tridil) (Therapeutic), MI, relief or tachycardia, N&V 
Nitrates prevention of and weakness. 
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(Pharmacologic) anginal attacks, 
increased cardiac 
output, reduction 


of BP. 
Norepinephrine Vasopressors c Produces Hypertension, 
(Levophed) (Therapeutic) vasoconstriction decrease urine 
and myocardial output, chest pain, 
stimulation, renal failure, 
treatment of metabolic acidosis 
severe and tremor. 
hypotension 
(increase BP) 
and shock, 
increase cardiac 
output 
Ondansetr Antiemetics B Prevention Headache, 
(Zofran) (Therapeutic), Nausea and increase liver 
Antagonists vomiting, 
(Pharmacologic) abdominal pain, 
drowsiness and 
dizziness. 
Phenytoin Anticonvulsants D ‘Treatment/preve agitation 
(Dilantin) (Therapeutic), ntion of seizures confusion, 
Hydantoins ‘and complex dizziness, 
(Pharmacologic) partial seizures. hypotension, 
tachycardia and 
weakness. 
Propofol General B Induction and Apnea, 
(Diprivan) anesthetics ntenance of bradycardia, 
(Therapeutic) anesthesia, hypotension, 
sedation of abdominal 
intubated cramping and 
mechanically N&V. 
ventilated 
patients in the 
ICU 
protamine Antidotes c Acute Increase risk of 
Sulfate (Therapeutic), management of hypersensitivity 
Antiheparins severe heparin reactions, 
(Pharmacologic). overdosage. Dyspnea, 
bradycardia, 
hypertension, 
hypotension, 
flushing, warmth 
and N&V. 
Sodium Antiulcer agents c Management of 
Bicarbonate (Therapeutic), metabolic distention, 
Alkalinizing acidosis, metabolic 
agents Alkalinize urine alkalosis, 
(Pharmacologic). and promote hypematremia, 
excretion of hypocal 
certain drugs in hypokalemia, 
overdosage sodium and water 
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situations such as. retention, 
(Aspirin), 

stabilization of 

acid-base status 

in cardiac arrest 

and treatment of 

life-threatening 

hyperkalemia. 

Trancxamic Antifibrinolytic B Inpatient with Hypotension (with 

acid Agents hemophillia, rapid injection), 
(Cyclocapron) Ireatmentprevent МАУ, anaphylaxis 
ion hemorthage and visual 
abnormalities. 


Tramadol Analgesics [3 Decrease pain 
(Therapeutic). confusion, 
vasodilation and 
nervousne: 
Vitamin B12 Antianemics, c Vitamin B12 N&V, headache, 
Vitamins deficiency, dizziness memory 
(Therapeutic), anemia. impairment. 
Water soluble 
vitamins 
(Pharmacologic), 


Table 13.1 Most Common Drugs Used in the ICU 
Pregnancy Categories 


Category A: Generally acceptable, well-controlled studies in pregnant women 
have not shown an increased risk of fetal abnormalities. 

Category B: May be acceptable, Animal studies have revealed no evidence of 
harm to the fetus, however, there are no adequate and well-controlled studies in 
pregnant women. 

Category С: Use with caution if benefits outweigh 
shown an adverse effect and there are no adequate and wel 
in pregnant women. 

Category D: Use in life-threatening emergencies when no safer drug available, 
Adequate well-controlled or observational studies in pregnant women have 
demonstrated a risk to the fetus, however, the benefits of therapy may 
outweigh the potential risk. 

Category X: Do not use in pregnancy, adequate well-controlled or 
observational studies in animals or pregnant women have demonstrated 
positive evidence of fetal abnormalities. 

Category NA: Information not available. 


isks, Animal studies have 
ontrolled studies 


13.2 | Most Common ICU Drugs For Syringe Infusion Pump 


Such as (GA, Sedation, Painkiller, Drugs For Controlling Blood Pressure and 
Level Of Glucose In The Blood) with Calculating and Using syringe infusion 
pump 
Dilution Uses 
10атр=500тр/50т1 Muscle Relaxer For GA 
10amp=500mg/SOm! Muscle Relaxer For GA 
10amp=150mg/SOml Sedation 
Thiopental Vial Tg Jamp=1g/50ml Sedation 
ine Amp lamp-200mg/50ml Treat Hypotension 
200mg Or (Vasopressor), Low Output 
2amp-400mg/50ml Cardiac, Increase Heart Rate 
And Stimulate 
Vasocontraction. Increase Or 
Decrease MVHr According BP. 
Dobutamine Amp lamp-250mg/S0ml Treat Hypotension 
250mg/20ml (Vasopressor) And Increase 


Heart Rate. Increase Or 
Decrease MI/Hr According BP. 


Nor-Epinephrine 4amp-Amg-16mg/50ml ‘Treat Hypotension. 
Amp 4mg/4ml 2amp-8mg=16mg/50ml (Vsopressor). Increase Or 
2amp-Amg-8mg/SOml Decrease ml/hr According BP. 
lamp-Smg-8mg/S0ml 
Labetalol Amp lamp-100mg/50ml Treat Hypertension. Increase 
100mg/20ml Or Or Decrease ml/hr According 
2amp=200mg/S0ml BP. 
) 2amp-20mg/50ml Treat Hypertension. Increase 
Amp 10mg/10mi Or Decrease ml/hr According, 
BP. 
HydralazineVial 2vial-40mg/S0ml Treat Hypertension. Increase 
20mg Or Decrease ml/hr According 
BP. 
2amp=300mg/100m! Uses For Irregular Heartbeat 
Infusion Bolus For (30min- Such As ( Ventricular 
Ihr) Fibrillation, Tachycardia) 
Gamp-900mg/SOml. ml/hr. 
Maintains By Syringe 
Pump 2ml/Hr For 24hr 
Epinephrine 10amp=10mg/SOml Treat Hypotension. Increase Or 
1mg/1ml Decrease ml/hr According BP. 
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Sodium Samp-5üml ‘Treat Metabolic Acidosis 
Bicarbonate Amp 


10ml 
1vial-2500010/50ml. Thrombocytopenia 
Aminophyline Amp lamp*250mg/50ml Bronchodilator, To Prevent 
)mg/10ml Or And Treat Wheezing, Shortness 
2amp=500mg/S0ml Of Breathing, And Difficulty 
Breathing Caused By Asthma, 
Chronic Bronchitis, 
Emphysema, And Other Lung 
Diseases. 
Insulin Short- SOunit/SOml Or 0.Sml/SOml Treat Hyperglycemia. Increase 
(Humulin R) Or Decease ml/hr According. 
50 unit RBS. 
Furosemide (Lasix) Samp-100mg/SOml Diuretic 
Amp 20mg/2ml Or 
10amp=200mg/S0ml 
Remifentanil Vial 2vial 2mg-4mp/50ml Analgesic Painkiller 


2mg & 5mg 


Propofol Amp Sedation 
200mg/20ml Or 
3amp-600mg/60ml 
Morphine Amp Татр=10те/50ті Painkiller 
10mg/1ml 
Esomeprazole Vial 5Vial=200mg/S0ml “Proton Pump Inhibitors,, 
40 mg Reducing the amount of acid 
that Stomach produces 
Milrinone Amp lamp-l0mg/SOml Congestive Heart Failure 
10mg/10ml 
((Dilution Those Drugs With 50ml Nor aline Or Less) 


Table 13.2 Drugs For Syringe Infusion Pump 


Fig 13.2 Syringe Infusion Pump 
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14 | Clinical Monitoring 


14.1 | Cardiovascular 
14.1.1 | Electrocardiography ECG 


T ectrical impulses that 


produced musel 


Standard Lead 
Position: 
Right arm-red 
“Right 2nd 
intercostal space,, 


Fig 14.1 Normal ECG 
ECG Interpretation & Heart Arrhythmias 


Sinus (Normal) 
The Heart rate is normal and rhythm is regular, the impulse in normal sinus rhythm 
arise in the SA node and spreads through the atria to the AV node. The P wave is 
followed by a narrow QRS complex. P wave are present and upright. There is a fixed, 1 


to 1 relationship between the P waves К 
and QRS complexes. Sinus (Normal) rhythr 


Rate: 60-100 bpm ieee le ba wll be m its 


Normally heart rate increases during inspiration and decreases during expiration this 
variation is termed as sinus arrhythmia 

Rate: 60-100 bpm 

Rhythm Regular Sinus arrhythmia changes rhythm in response to respiration. 

Pacemaker Each beat originates in the SA node. 

P wave Look the same, all originate from the same locus (SA node) 


‘The P wave present? à ; 
А зк Md pn ER Sinus Arrhythmia 
‘The QRS complex wide or narro 

QRS complex is narrow 
Relationship between the P waves and QRS complex? 

There is a fixed, 1 to 1 relationship between the P waves and QRS complexes. 
Causes: Stress, Fever, Exercise, 

It’s benign condition does nor need management. 
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Is a heart rate greater than 100 beats per minute that originated from the sinus node. 
Rate: 100 to 180 beats per minute 


-P Waves precede each QRS complex Оо Tachycardia 


-PR interval is normal 


-QRS complex is normal 
-Conduction is normal 
-Rhythm is regular 


P waves are present. The QRS complex is usually narrow but it can be wide if there is a 
conduction delay. There is a fixed, 1 to 1 relationship between the p waves and QRS 
complexes. 

Causes: 

1. Physiological: Pregnancy, anxiety and exercise 

2.Pathological: Acute anterior MI, Shock, Fever, Drugs, Anemia and HF. 
Management: However is directed at the treatment of the primary cause. Carotid sinus 
pressure (carotid massage) or a beta blocker may be used to reduce heart rate. 


Sinus Bradyc 
Is a heart rate less than 60 beats per minute and о 
term “sinus,, refers to sinoatrial node). It has the following characteristics 


Rate: is less than 60 beats per minute 2 
-P Waves precede each QRS complex Sinus Bradyeardia 


-PR interval is normal 

-QRS complex is normal 

-Conduction is normal ^ 

-Rhythm is regular N AN 


P waves are present. The QRS complex is usually narrow but It can be wide if there is a 
conduction delay.There is a fixed, 1 to 1 relationship between the P waves and QRS 
complexes. 

Causes: 

1.Physiological: Due to increase vagal tone stimulation, during sleep. 

2.Pathologi inus node involvement in MI, hypo-endocrine states, hypothyroidism, 
Drugs such as (Digoxin, verapamil and beta block), Hypothermia and raised ICP. 
Management: Includes treating the underlying cause and administering anticholinergic 
drugs like atropine sulfate as prescribed. 


ture Atrial Contra 


Are ectopic beats that originates from the atria and they are not rhythms. Cells in the 
heart starts to fire or go off before the normal heartbeat is supposed to occur, 

Premature atrial contractions (PACs) are premature heartbeats that are similar to PVCs, 
but occur in the upper chambers of the heart, an area known as the atria, 

PACs do not typically cause damage to the heart and can occur in healthy individuals 
with no known heart disease. 

‘These are called heart palpitations and has the following characteristics: 
-Premature and abnormal-looking P waves that differ in configuration from normal P 
waves 

-QRS complex afler P waves except in very early or blocked PACs 

-P waves often buried in the preceding T wave or identified in the preceding T wave. 


n 


‘The early beats have upright P waves. The QRS complex of the early is usually narrow 
but it can be wide if there is abnormal conduction. 

There is a 1 to 1 relationship between the 

P waves and QRS complexes of the early 

beats. The PR interval may be normal, 


longer or shorter in the early beats Premature Atrial Contraction 
Symptoms: 
-А flutter in chest. 
Fatigue 
-Shortness of breath or chest pain FN R 


-Lightheadedness or dizziness 

Causes: includes coronary or valvular heart diseases, atrial ischemia, coronary artery 
atherosclerosis, heart failure, COPD, electrolyte imbalance and hypoxia. 

Other Causes; Pregnancy, Hypertension, heart disease or hyperthyroidism, stress or 
fatigue, caffeine, Alcohol, Smoking, Asthma & Dehydration 

Diagnosis PAC: 

1.Electrocardiogram ECG 

mporary Heart monitoring 

3.Echocardiogram 

Management: Usually there is no treatment needed but may include procainamide and 
quinidine administration (antidysrhythmic drugs) and caroti 
Treated PAC: 

1.Medication (e.g Beta blockers) 

2.Catheter ablation (Rare) 


Atrial Flutter 
Is an abnormal rhythm that occurs in the atria of the heart. Atrial flutter has an atrial 
rhythm that is regular but has an atrial rate of 250 to 400 beats/minute. It has sawtooth 
appearance. ORS complexes are uniform in shape but often irregular in rate. 
-Normal atrial rhythm Ана! Futter 


-Abnormal atrial rate: 250 to 400 beats/minute 

-Sawtooth P wave configuration 

-QRS complexes uniform in shape but irregular in rate ANINA 
Causes: Includes heart failure, tricuspid valve ` N 


or mitral valve diseases, pulmonary embolism, inferior wall MI, carditis and digoxin 
toxicity 

Management: If the patient is unstable with ventricular rate of greater than 150 bpm, 
prepare for immediate cardioversion. If patient is stable, drug therapy may include 
calcium channel blocker, beta-adrenergic blockers, or anti-arrhythmic. Anticoagulation 
may be necessary as there would be pooling of blood in the atria. 


At m 


n 


is disorgani and uncoordinated twitching of atrial musculature caused by overly 
rapid production of atrial impulses. This arrhythmia has the following characteristics: 


-Atrial Rate: 350 to 600 bpm : 
-Ventricular Rate: 120 to 200 bpm Atrial Fibrilation 


-P wave is not discernible with an BE y dc 4 yel: 


irregular baseline 
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-PR interval is not measurable 

-QRS complex is normal 

-Rhythm is irregular and usually rapid unless controlled, 

Causes: Includes atherosclerosis, heart failure, congenital heart disease, chronic 
obstructive pulmonary disease, hypothyroidism and thyrotoxicosis. Atrial fibrillation 
may be asymptomatic but clinical manifestation may include palpitations, dyspnea, and 
pulmonary edema. 

Management: Nursing goal is towards administration of prescribed treatment to 
decrease ventricular response, decrease atrial irritability and eliminate the cause. 


Premature Junctional Contraction (PJC) 


‘Occurs when some regions of the heart becomes excitable than normal. It has the 
following characteristics. 7 f 

-PR interval less than 0.12 seconds Premature Junctional Contraction 
if P wave precedes QRS complex 

-QRS complex configuration and 

duration is normal 

-P wave is inverted 

-Atrial and ventricular rhythms irregular 

Causes: OF PJC may include myocardial infarction or ischemia, digoxin toxicity, 
excessive caffeine or amphetamine use. 

Management: Includes correction of underlying cause, discontinuation of digoxin if 
appropriate. 


Premature Ventricular Contractions (PVC) 


' Early or premature ventricular contractions are caused by increased automaticity of 
ventricular muscle cells. PVCs usually are not considered harmful but are of concern if 
more than six occur in ] minute, if they occur in pairs or triplets if they are multifocal or 
if they occur or near a T wave. Отко кушй Contraction 

| -Atrial rhythm is regular (pvc! 

-Ventricular rhythm is irregular 

-QRS complex premature, usually 

followed by a complete compensatory pause 
-QRS complex is also wide and distorted, 
usually 0.14 second. 

-Premature QRS complexes occurring singly, 
in pairs, or in threes. 

nical manifestations: Includes palpitations, weakness, lightheadedness but it is most 

of the time asymptomatic. 

Management: Includes assessment of the cause and treat as indicated. Treatment is 

indicated if the client has underlying disease because PVCs may precipitate ventricular 

tachycardia or fibrillation. Assess for life threatening PVCs. Administer anti-arrhythmic 
medication as prescribed. 


Is three or more consecutive PVCs. it is considered a medical emergency because 
cardiac output (CO) can't be maintained because of decreased diastolic filling. 

-Rate is 100 to 250 beats per minute 

-P wave is blurred in the QRS complex but Ventricular 

the QRS complex has no associate with P wave. Tortganda 

-PR Interval is not present 

-QRS complex is wide and bizarre; T wave is in 

the opposite direction 

-Rhythm is usually regular 

-May start and stop suddenly 

Causes: Acute MI, myocarditis, ventricular aneurism and electrolyte imbalance Mainly 
Hypokalemia & Hypomagnesemia. 

Clinical manifestations: ОГ VT includes lightheadedness, weakness, dyspnea and 
unconsciousness. Causes includes MI, aneurysm, CAD, rheumatic heart diseases, mitral 
valve prolapse, hypokalemia, hyperkalemia, and pulmonary embolism. Anxiety may 
also caused VT. 


Ventr Fibrillat 
rapi ieffective quivering of ventricles that may be rapidly 


Ventricular fibrillati 
fatal. 

-Rate is rapid and uncoordinated, with ineffective contractions 

-Rhythm is chaotic a uc 

-QRS complexes wide and irregular Ventricular Fibrillation 

-P wave is not seen 

-PR interval is not seen 

Causes: most commonly myocardia ischemia or infarction, electrolyte imbalances 
mainly hypokalemia & Hypomagnesemia , digoxin or quinine toxicity, or hypothermia. 
Clinical manifestations: May include loss of consciousness, pulseless-ness, loss of 
blood pressure, cessation of respirations, possible seizures and sudden death. 

Start CPR is pulseless. Follow ACLS protocol for defibrillation, ET intubation and 
administration of epinephrine or vasopressin. 


Asystole 


Is the complete absence of electrical activity. There is no pumping function and no 
ventricular contraction. 
There is no rhythm and heart rate is absent, P waves and QRS complex is absent. 


Asystole 


Table 14.1 ECG Interpretation And Read Heart Arrhythmia 
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14.1.2 | Central Venous Pressure CVP 


^ measure of pressure in the ver у used As an estimation о! 


preload and right atrial pressure. Usua sed as an assessment of 
hemodynamic status, particu 
The СУР c neasured using П venous catheter advanced via the 


ind placed in the superior vena ca ir the right atrium, 


internal ju 


Normal Range: 
central venous pressure reading is 
n 810 12 mmHg 


Fig 142 СУР Wave On The Monitor 


Pathophysiology: 
Elevated СУР: Can occur in HF, Valve disorders, Cardiogenic shock. 

P Edema, increase juxta-cardiac pressure tension pneumothorax, Hemothorax, 
Pericardial tamponade, Right ventricular infract. However an inci 


if patient on ventilator assistance that have ( " 
excessive positive end-expiratory pressure would | 
have an increase in pulmonary arterial resistance. 

NCBI 


Low CVP: Causes of decrease CVP are 
Hypovolemia, Venodilation or Ascites. 


Fig 14.3 Level CVP Transducer With CV-line 
Central Venous Pressure Waveform 
a Wave - Atrial Contraction 
с Wave - Tricuspid Valve closure during 
isovolumetric contraction 
x Descent - Atrial relaxation 
v Wave - as Blood fills right Atrium 
y Descent - Ventricular filling 


Fig 14.4 Normal СУР Waveform 
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14.1.3 | Inferior Vena Cava ТУС 


A.Diagno: 
1-Volume depleted (c.g. Hemorrhagic Shock, dehydration) 

2-Volume overload (e.g. Congestive Heart Failure) 

B.Serial monitoring of volume status (c.g. Sepsis) Repeat Ultrasound 
measurement alter each fluid bolus 

C.Predict volume responsiveness 

b Subcostal Longitudinal (volume status view) 

D.Pearls to improve view window View improves with the patient taking 

а deep inspiration 

ransducer orientation 
1-Transducer placed right latera 
2-Transducer indicator pointed 
towards 12:00 with energy toward 
left atrium. 
F.Landmarks 
1-Inferior vena 
2-Right atrium Fig 14.5 Site of assessment IVC 


1 to sub-xipho 


Interpretation: Volume status based on IVC alone (Respirophasic IVC Variation) 
A.IVC is normally 1.5 to 2.5em in diameter (measured 3 cm from right 
atrium) 

1-IVC«lem in Trauma is associated with a high likelihood of Hemorrhage 
requiring Blood Transfusion. 

2-IVC «1.5 em suggests volume depletion 

3-IVC 22.5 cm suggests volume overload 


ВЛУС normally collapses more than 50% with inspiration or sniffing 
1-Consider measuring in M-Mode 

2-Caval Index-(IVC-exp diameter-IVC insp diameter)/(IVC-exp diameter)* 100 
a.Collapse <50% suggests volume overload 

b.Caval Index >50% suggests fluid responsiveness 


C.Correlation between RA pressure CVP and IVC appearance 

1-CVP 0-5 ст: IVC totally collapses on inspiration and is «1.5 em in diameter 
2-CVP 5-I0cm: IVC collapses >50% on inspiration and is 1.5 to 2.5cm in diameter 
3-CVP 11-15em: IVC collapses <50% on inspiration and is 1.5 to 2.5em in 
diameter 

4-CVP 16-20 ст: IVC collapses <50% on inspiration and is 72.5 ст in diameter 
5-СУР >20 cm: No change in IVC on inspiration and is 72.5 cm in diameter 


14.1.4 | Ejection Fraction 


Is a measurement of the percentage of bk he heart each time 
lly measured only in the le The left ventricle main 


g chamber, it is pump the oxygenated 


-Normal EF is about 50-70% according to the American Heart Association. 
-Borderline EF can range between 41-49%, 


Causes reduce EF: 

1,Cardiomyopathy (Weakness of the Heart muscle). 
2. Heart attack. 

3.Heart Valve problems 

4.Uncontrolled High Blood Pressure. 


EF Can be measured with: 
I.Echocardiogram 
2.Cardiac Catheterization 


3.MRI 
4.CT 
5.Nuclear Medicine Scan 
EJECTION The Ejection Fraction 
FRACTION compares the amount of 
= blood in the heart to ће 


fort оі amount of blood pumped out 
pangad cut the fraction or percentage. 
— тевер to describe how well 
fran і the heart is pumping blood to 
the body. 
How much blood is pumped out? 
Normal Ejection Fraction = 50-70% 
is pumped out during cach 
contraction 
Borderline Ejection Fraetion = Ф 
41-49% is pumped out during each 
contracti 
(Symptoms may become noticeable 
during activity). 
Reduced Ejection Fraction < 40% is 
pumped out during each 
contraction 
mptoms may become noticable 
even during rest). 
With the proper care and treatment, mai 
improve their Ejection Fraction and live a longer and healthier life. 


Fig 14.6 Ejection Fraction Measurement 
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14.1.5 | Invasive Blood Pressure IBP 


Normal arterial blood pressure produces a characteristic. 
waveform, representing ventricular systole and diastole. | 


Measure IBP: 


To correct me: 


ure Blood Pressure using an 
line, need to: Fig 14.7 
IBP Wave On The Monitor 


les of insertion the catheter 

Commonly used anatomical sites for placement arterial catheter such as Radial, 
Brachial & Femoral arteries. 

2.Choosing the types of arterial catheter 1392097 
The choice of the type of the arterial catheter 
depends on sites and other factors. 


3. placement of the arterial catheter 
Prepare all equipments needed to insertion Fig 14.8 Level IBP Transducer With Heart 
the arterial catheter. 


4.Leveling & Zeroing of the pressure Transducer 
The pressure transducer must be leveled and zeroed to ensure рг 
measurements are correctly. (Fig 14.8) 


ire 


5.Checking the BP waveform morphology & artifacts 
The quality of the BP waveform is 
fundamental to correctly measure 
BP and estimate derived hemodynamic 
variables. 
‘The performance characteristics of the 
measurement system are determined 
by the mass of fluid within the tubing 
system, the elasticity of the tubing wes 
system, and the friction between the 
fluid and the tubing system. (Fig 14.9) J 
Fig 149 Re 
le of IBP Monitoring: Wih Transdu 
atus. 2.The transducer. 3.The monitor. 


Arterial-line 
er 


Components & prine 
1.The measuring app: 
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The waveform has five distinct components: 


The anacrotic limb, systolic peak, dicrotic limb, dicrotic notch, and end 
diastole, 

Normal arterial waveform: (Fig 14.10) 

-Anacrotic limb: occurs as blood is rapidly ejected from ventricle through the 
open aortic valve into the aorta. 


rotic limb: blood continues into the peripheral vessel, arterial pressure 
falls and the waveform begins a downward. 

-Dicrotie notch: When Ventricular pressure is lower tha 
appears as a small notch on the waveforms downside. 
-End diastole: When the aortic valve closes, diastole begins, progressing until 
aortic root pressure gradually falls to the lowest point. 


aortic valve closes, 


Fig 14.10 Normal Arterial Waveform 
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14.1.6 | Cardiopulmonary Resuscitation CPR 


n procedu 


with 


During CPR For Adult: 

Airway adjuncts (LMA/ETT), Oxygen, Waveform capnography, Plan actions 
before interrupting compressions (E.g. charge manual defibrillator) 

Drugs 

Shockable: 

*Adrenaline Img after 2nd shock (Then every 2nd loop) 

*Amiodarone 300mg after 3 shocks 

Non-Shockable: 

*Adrenaline Img immediately (Then every 2nd loop) 

Consider and Correct 

(Hypoxia, Hypovolemia, Hyper / Hypokalemia / Metabolic disorders, 
Hypothermia / Hyperthermia, Pneumothorax, Tamponade, Toxins, 
Thrombosis(Pulmonary/Coronary)) 

Post Resuscitation Care 

Re-evaluate ABCDE 

12 lead ECC 

Treat precipitating causes. ke 


pass 


Advanced Life Support 


Fig 14.11 Advanced Life Support For Adult 
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During CPR For Infants & Children: 

Airway adjuncts (LMA/ETT), Oxygen, Waveform capnography, Plan actions 
before interrupting compressions (E.g. charge manual defibrillator To 4 j/kg) 
Drugs 

Shockable: 

*Adrenaline 10 meg/kg after 2nd shock (Then every 2nd loop) 

“Amiodarone 5mp/kg after 3 shocks 

Non-Shockable: 

*Adrenaline 10 mcg/kg immediately(Then every 2nd loop) 

Consider and Correct 

(Hypoxia, Hypovolemia, Hyper / Hypokalemia / Metabolic disorders, 
Hypothermia / Hyperthermia, Pneumothorax, Tamponade, Toxins, Thrombosis 
(Pulmonary/Coronary)) 

Post Resuscitation Care 

Re-evaluate ABCDE 

12 lead ECG 

‘Treat precipitating causes. 


Re-evaluate oxygenation pet owe 
and ventilation c% 


Advanced Life Support 


Fig 14.12 Advanced Life Support For Infants And Children 
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14.2 | Respiratory 
14.2.1 | Airway 


into the mouth to 


In case an unconscious patie 


‘The oropharyngeal airway conforms to the curvature of the palate, removing 
the obstruction and allowing air to pass around and through the tube. It also 
facilitates oropharyngeal suctioning. 

‘The oropharyngeal airway for short-term use, as in the post-anesthesia or 
postictal stage, It may be left in place longer as an airway adjunct to prevent 
the orally intubated patient from biting the endotracheal tube. 


Airway management 


Head Tilt-Chin lift Oropharyngeal Airway Nasopharyngeal Airway 


Gece 


Laryngoscope 


Macintosh 
Blade 
Size 3 + 
Vocal Cords. 
Endotracheal Tube gso 
ою 


Needle 
D 
ткен Cricothyroidotomy Surgical Airway 


Thyrokó— — Cricothyrold 27 шаш Way. теа, 
Cartilage Membrane Tube 

— Cricoid 

Cartilage 


„Сапа 


Fig 14.13 Airway Management 
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14.2.2 | Oxygenation 


ilts from piratory 


"The body is constantly taking in oxygen and releasing carbon dioxide, Oxygen 
levels in the blood decrease, and the patient need supplemental oxygen. 

The purpose is to increase oxygen saturation in tissues where the saturation 
levels are too low due to illness or injury. 


In a respiratory emergency, oxygen administration enables the patient to reduce 
his/her ventilator effort. In conditions such as atelectasis or acute respiratory 
distress syndrome impair diffusion, or when lung volumes are decreased from 
alveolar hypoventilation, this procedure boosts alveolar oxygen levels. 


In a cardiac emergency, oxygen therapy helps meet the increased myocardial 
workload as the heart tries to compensate for hypoxemia. important for a 
patient whose myocardium is already compromise for instance, from a 
myocardial infarction or cardiac arrhythmia. 

When metabolic demand is high (in cases of massive trauma, burns, or high 
fever, for instance) oxygen administration supplies the body with enough 
oxygen to meet it’s cellular needs. 


Increases oxygenation in the patient with a reduced blood oxygen-carrying 
capacity, perhaps from carbon monoxide poisoning or sickle cell crisis. 

The oxygen therapy is determined by arterial blood gas (ABG) analysis, 
oximetry monitoring, and clinical examinations. 


Oxygenation and Oxygen Therapy 
Indication for acute oxygen therapy: 
1-cardiac and respiratory arrest. 
2-Hypoxemia 
3-Hypotension. 
4-Low cardiac output. 
5-Metabolic acidosi: 
6-Respiratory distress. 


Risks associated with high dose oxygen therapy: 
1-Carbon dioxide retention, 

2-Rebound hypoxemia 
3-Absorption collapse. 
4-Pulmonary oxygen toxicity. 
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Oxygen Delivery Systems: (Fig 14.14) 
1-Nasal Cannula 

2-Simple Mask 

3-Partial Re-Breather Mask 
4-Non-Re-Breath Mask (NRBM) 
5-Venturi Mask 

6-Oxygen Hood 


7-Oxygen Tent 
8-AMBU bag 
9-Tracheostomy Collar 
10-T-piece 
11-Nebulizer Mask 


Fig 14.14 Types Of Oxygen Delivery System 


14.2.3 | Mechanical Ventilator 


Mechanical ventilation (MV) (Fig 14 is a form of life support. MV is a 
machine that takes over the work of breathing when a person is not able to 


breathe enough on thei 


also called a ventilator, respirator, or breathing machine 


Why are ventilators used? 
1-To deliver high concentrations of oxygen into the lungs. 
-To help get rid of carbon dioxide. 
3-To decrease the amount of energy a patient uses 
on breathing so their body can concentrate on fighting 
infection or recovering. 
4-To breathe for a person who is not breathing because 
of injury to the nervous system, like the brain or spinal 
cord, or very weak muscles. 
5-To breathe for a patient who is unconscious because 
ofa severe infection, build up of toxins, or drug overdose. 
6-During surgery. A ventilator can temporarily do the 
breathing, while patient under general anesthesia. Fig 14.15 МУ 
7-Recovering from surgery. (Sometimes people need a ventilator to help them 
breathe for hours or even days after surgery). 
8-When breathing on patient own is very difficult. 
A ventilator can help he/she breathe if he/she has lung disease or another 
condition that makes breathing difficult or impossible. 


Causes: 

1-Brain Problems: Such as Head injury and Stroke. 

2-Lung Problems: Such as Asthma, COPD, SOB, Severe Pneumonia and 
Pulmonary Edema. 

3-Heart Problems: Such as Cardiac Arrest and Heart Failure. 

4-Nerve Problems: Such as Spinal Cord injury. 

5-Body Problems: Drug Overdose, Poisoning and Severe Trauma. 


Methods of the Ventilator Machine? (Fig 14.16) 

1-Invasive Vei tion: by using Insertion tube (Intubation) in to Windpipe. 
Or Using Tracheostomy. 

2-Non-invasive Ventilation: by using CPAP mask. 


Fig 14.16 Ventilatory Support 
(Non-invasive And Invasive) 
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What to expect on a ventilator? 

The conscious patient on a ventilator machine can be very uncomfortable, can’t 
talk, eat, or move around. 

May give medications that help to feel relax and comfortable. This helps being 
on a ventilator less traumatic. 


Risks of Mechanical ventilator 

A ventilator can save patient life. However, like other treatments, it can cause 
some complications, 

Most common while if use a ventilator for a long time: 

1.Infection 

The main risk of using a ventilator is infection. The breathing tube can let 
germs into lungs. can raise the risk of pneumonia or sinus infections. may need 
antibiotics to treat. 

2.Irritation 

The breathing tube can rub against and irritate throat or lungs. It can also make 
it hard to cough. 

3.Vocal cord issues 

Both kinds of breathing tubes pass through voice box (larynx), which contain 
vocal cords, (The breathing tube can damage voice box). 

4.Lung injury 

A ventilator can cause lung damage. 

This can happen for seyeral reasons: 

A-Too much pressure in the lungs 

B-Pneumothorax (Fig 14.17) (air leaks into space between the lungs and chest 


wall). e» Types Of Spontaneous Pneumothorax 
C-Oxygen toxicity. 

5.Other ventilator risks include: ] 

-Skin infections 

-Blood clots pom 
-Respiratory muscle weakness Mean ponti ee dà 
Those who need ventilators are often given: rid 
-pain medications ] 

-sedatives e Bran 
-muscle relaxers aig 
-sleep medications Ашка 
Patient on ventilator need monitors for: p. 

-heart rate Valvular (Tension) 
-blood pressure Mean Pleural Pressure 
-respiratory rate (breathing) Positive 


-oxygen saturation 

may also need a chest X-ray or scan. 
Additionally, the patient need ABG test to check how much oxygen and carbon 
dioxide are in blood. 


Fig 14.17 Types Of Pneumothorax 


What procedures can help a patient with an artificial airway connected to 
a mechanical ventilator? 

1.Suctioning: This is a procedure in which a catheter (a thin, hollow tube) is 
inserted into the breathing tube to help remove secretions (mucus/sputum). 
2.Aerosolized (spray) medications: A patient need medications that are 
delivered through the breathing tube. 

3. Bronchoscopy: In this procedure, the doctor inserts a small light with a 
camera into the airway of the patient through the breathing tube. 

T a very effective tool for checking the airways in the lungs. Sometimes 
the physician will take samples of mucus or tissue. 


Settings: 

I-Trigger mode and Sensitivity: There are two ways to initiate a ventilator- 
delivered breath: pressure triggering or flow-by triggering. 

*When pressure triggering is used. A ventilator-delivered breath is initiated if 
the demand valve senses a negative airway pressure deflection (generated by 
the patient trying to initiate a breath) greater than the trigger sensitivity. 

*When flow-by triggering is used, a continuous flow of gas through the 
ventilator circuit is monitored. A ventilator-delivered breath is initiated when 
the return flow is less than the delivered flow, a consequence of the patients 
effort to initiate a breath. 

2-Tidal Volume: is the amount of air delivered with each breath. The 
appropriate initial tidal volume depends on numerous factors, most notably the 
disease for which the patient MV. 

3-Respiratory Rate: An optimal method for setting the respiratory rate has not 
been established. For most patients, an initial respiratory rate between 12 and 
16 breaths per minute is reasonable. 

4-Positive End-Expiratory Pressure (PEEP): Applied PE 
added to mitigate end-expiratory alveolar collapse. 

^ typical applied PEEP is 5 emH;O. however, up to 20 emH;O may be 
used in patients undergoing low tidal volume ventilation for acute respiratory 
distress syndrome (ARDS). 

5-Flow Rate: is the maximum flow delivered by the ventilator during 
inspiration. Peak flow rates of 60 L per minute may be sufficient, although 
s are frequently necessary. 
ient peak flow rate is characterized by dyspnea, spuriously low 
peak inspiratory pressures, and scalloping of the inspiratory pressure tracing. 
6-Inspiratory Time: Expiratory Time Relationship (I: E Ratio): 

*During spontaneous breathing, the normal IE ratio is 1:2, indicating that for 
normal patients the exhalation time is about twice as long as inhalation time. 
*If exhalation time is too short “Breath stacking, occurs resulting in an 
increase in end-expiratory pressure also called auto-P! 
*Depending on the disease process, such as in ARDS, the I:E ratio can be 
changed to improve ventilation. 


is generally 


7-Fraction Of Inspired Oxygen (FiO;): The lowest possible fraction of 
ed oxygen (FiO,) necessary to meet oxygenation goals should be used. 
This will decrease the likelihood that adverse consequences of supplemental 
oxygen will develop, such as absorption atelectasis, accentuation of 
hypercapnia, airway injury, and parenchymal injury. 


Ventilator Mod 
Is a way of describing how the MV assists the patient breath. 

‘There are two primary control variables: (Table 142) 

I. Volume Control (VC): Means can set or control the patient's tidal volume. 
2.Pressure Control (PC): Means can set the patients pressure in order to 
hieve a desired tidal volume. 


Comparison between VC and PC breaths 


Variable 


‘Variable with changes in patients 


Tidal Volume SA hy jhe operon, тези effort & respiratory system 
SHE ‘impedance 
ae ETH Variable with changes in patients 
Serpe effort & respiratory system Set by the operator; remains constant. 


pressure Dus 
Inspiratory time a dE Set by the operator, remains constant 
Variable with changes in patients 


E ED Eu effort & respiratory system 
“impedance 


function of RR & tidal volume 
ауе operator: remains = 
constant; can use constant, sine, Flow waves are al 
or decelerating flow waveforms 


Inspiratory flow 


Inspiratory flow 
waveforms 


Table 14.2 Comparison Between Volume Control And Pressure Control Breaths 

Primary Ventilator Modes 

-Assist/Control (A/C) Mode: This mode, a minimum number of present 
mandatory breaths are delivered by the ventilator but the patient can also 
trigger assisted breaths. Used this mode when MV is first initiated for a patient 
because this mode provides full ventilatory support, also one of the advantages 
of this mode, keeps the patient’s work of breathing requirement very low. 

One of the major complications of assist/control is hyperventilation, which 
results in respiratory alkalosis. 
nehronous Intermittent Mandatory Ventilation (SIMV) mode: This 
mode, the ventilator delivers a present minimum number of mandatory breaths. 
However, it also the patient to initiate spontaneous breaths between the 
mandatory breaths. 
Used this mode, when 
the patient can takes spont 
respiratory muscle strength 
as well. 


е 


t needs partial ventilatory support. Because since 
neous breathing and to help maintain the patient's 
and avoid muscular atrophy. And used for weaning 


81 


Ventilator Modes For Spontaneous Breathing: 

-Continuons Po re (CPAP): This mode is a continuous 

pressure that эуе atmospheric pressure is maintained throughout the 

breathing cycle. 

А useful mode for weaning the patient from the ventilator. 

-Pressure Support Ventilation (PSV): This mode which the p: 

spontaneous breaths are supported by the ventilator during the inspiratory 

phase of breathing. 

As the patient triggers a breath, the ventilator assists by adding pressure to 

make breathing easier. 

In PSV, the breaths are time-cycled and pressure limited. Used to help the 
atient overcome the airway resistance that is caused by ETT. 

-Volume Support (VS): This mode which the ventilator delivers a supported 

breath to help the patient reach a set tidal volume. VS totally dependent on the 

nt's effort. 

mode is not common us 
the patient's from anesthe: 

Other modes of M. 

rway Pressure Release Ventilation (APRV): This mode which two levels 

of continuous positive airway pressure are applied with an intermittent release 

phase for spontaneous breaths. Usually recommended to improve oxygenation 

and treat refectory hypoxemia. 


as other modes, but it’s often used to weaning 


Advantages Of Each Mode 


Assist Control Ventilation (AC) Reduced work of breathing compared to 

spontaneous breathing. 

Guarantees delivery of set tidal volume. 

Allows limitation of peak inspiratory pressures. 

Pressure Support Ventilation (PSV) Patient comfort, improved patient ventilator 
interaction. 

Synchronized Intermittent Mandatory Less interference with normal. cardiovascular 

Ventilation (SIMV) function. 


Table 14.3 Advantages Of Each Mode 
Disadvantages Of Each Mode 


Assist Control Ventilation (AC) Potential adverse hemodynamic effects, may lead 
10 inappropriate hyperventilation, 

AC Volume Ventilation May lead to excessive inspiratory pressures, 

AC Pressure Control Ventilation Potential hyper-or hypoventilation with Jung 
resistance’compliance changes. 

Pressure Support Ventilation (PSY) Apnea alarm is only back-up, variable 


Tolerance 
Synchronized Intermittent Mandatory — Increased work of breathing compared to AC. 
Ventilation (SIMV) 


Table 14.4 Disadvantages Of Each Mode 
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Who are the caregivers who take care of the patient on a Mechanical 
Ventilator? 


1.Рһузїсїап: usually an anesthesiologist, pulmonologist, or (critical care 
physician). 4 


2.Nurse practitioner: helps the doctor evaluate the patient and write orders for 
therapy. in critical care areas are specially trained in the care of patients who 
are connected to mechanical ventilators. 


3.Registered nurse: taking care of patients on mechanical ventilation have 
received special training in the care of these patients. 


4.Respiratory therapist: is trained to assessment, treatment, and care of 


patients with respiratory diseases and patient who connected to mechanical 
ventilators. 
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complication: 
with MV 

-Pulmonary infection 

re induced damage 

*Avoids ETT complications 

-mini aspiration 

-upper airway trauma 

*Allows Rest periods 

*Preserves cough 

*Allows oral nutrition 

бс сд (+decision making) 


* Allows time to decide if MV is appropriate 


Limi 
*Lack of airways protection 
*No endotracheal suction 


*Less complete correction of blood gases than MV 


*Mask discomfort: eye damage 
*Uleeration over nasal bridge 


*Limits Ventilatory capacity 
*|ncrease nursing time 
*Needs patient reassurance 
*Intolerance + distress 
*Impedes sputum clearance 


ric dilation + Vomiting(may need NG tube) 


ion/Continuous Positive Airway Pressure (Fig 14.18 & 
ations of positive pressure NIV/CPAP 


NIVCPAP mask 


МУСТАР masks may cover 
The muse and mouth o just he nase. 


Fig 14,18 Non-Invasive Mask 


Fig 14.19 Non-Invasive Mask 


Factors associated with success and failure in NIV 


Success: 

*High PaCO; 

*Low O; gradient 

*PH 7.3-7.35 

*Improvement in PH, PaCO; and 
respiratory rate within Ihr of NIV. 
*Good conscious level 

Failure: 

*Pneumonia on CXR 

*PH <7.25-7.3 

*Copious respiratory secretions 
*Edentulous/mask leak 

*Poor patient-ventilator synchrony 
*Poor nutritional status 


_ {SSG 


*Impaired 
consciousness/confusion 
Contraindications to NIV: 

Facial trauma/Burns/Surgery, 
Esophageal surgery, Severe 
hypoxemia, Hemodynamic 
instability, 
Coma/Confusion/Claustrophobia, 
Active TB/epistaxis, 
Vomiting/Bowel obstruction, 
Copious respiratory secretions, 
Fixed upper airway obstruction, 
Focal Consolidation on CXR, and 
Undrained pneumothorax. 


14.2.4 | Chest X-Ray 


Chest X-Ray Anatomy (seen on posteroanterior view) 


Chest X-Ray Anatomy 


сө pesa 


'alcified structures 
: Metal 


Tt is important to remember that adjacent aw 
structures of different densities form pis 1420 
defined edge. - " 


h bubble 
у of Chest X-ray 


ont men Review Area 
a iren ede 


Fig 14.21 Review Area 
ABC of reading Chest X-Ray 
A-Airways (patent, midline) 
B-Bones (e.g fractures, lesions) 
C-Cardiac silhouette size 
D-Diaphragm (e.g flat or elevated 
hemidiaphragm) 
E-Edges (borders) of the heart (to rule out 
lingular and left middle lobe pneumonia 
or infiltrates) 
F- Fields (lung fields well inflated; no 
effusions, infiltrates, or nodules noted) 
G-Gastric bubble (present, obscured, 
absent) 9 
H-Hilum (nodes, masses) 
instrumentation (e.g lines, tubes) 
Fig 14.22 ABC For Reading Chest X-ray 
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14.2.5 | Pulmonary Embolism & Deep Vein Thrombosis 


Pulmonary Embolism: 15 a sudden blockage а g ery. It usually 


happens when a blood clot breaks loose and travels through the bloodstream to 


the lungs. (Fig 1423) 


Types of embolism: Most common pulmonary embolism due to a blood clot 
or thrombus , but other types of emboli: 
*Air Emboli 

*Fat Emboli 

*Septic Emboli 

*Amniotic Fluid Emboli 


The most common causes, including: 
*Immobility 
*Hypercoagulable States 
*Surgery 

*Trauma 

Symptoms: 

*Dyspnea 

*Chest Pain 

*Tachycardia 
*Tachypnea 

Treatment: 
*Anticoagulation Therapy 
*Thrombolytic Therapy 


Fig 14.23 Pulmonary Embolism 


Deep Vein Thrombe is a serious condition that occurs when a blo 


forms in one or e deep veins in the body, usually in the le 


*Reduced mobility 
*Medications 

Symptoms: 

*Edema 

*Tenderness 

*Pulmonary embolus 
Prevention: 

*Compression Stockings or SCD 


*Leg Exercises Fig 1424 DVT 
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14.3 | Neurologic 
14.3.1 | Neurological Assessments 


Mental Status: Ask Some questions to assess Mental Status, Such as: 
-What is your Name? 

-Do you know where you are? 

-What are you doing here? 


Level Of Consciousness (LOC): 
Change in LOC may be the sign that there is a problem of Brain. 


Pupillary Chan, 
“PERRLA,, Pupils, Equal, Round, Reactive to light and Accommodation. 
Deep Tendon Reflex (DTR) Responses: 

0=No response (Absent) 

1=Present, but sluggish or diminished 

2=Active or expected response (Normal) 

3=(Hyperactive) More brisk than excited 

4=Brisk, Hyperactive, with intermittent, or transient clonus. 

Planter Reflex (Babinski Reflex): 


Elicited by stroking the lateral side of the foot 


Intact CNS: 
The lateral sole of the foot is stroked and 
The toes contract and draw together. 


Brain Dysfunction: 
Toes fan out when stroked. 


is normal in newborns and infants up to 2 years of age, but abnormal in 
adults. 

Glasgow Coma Scale GCS: 

It is originally developed to determine the severity of a coma or dysfunction. 


Used for many Condition such as: 
*Stroke 

*Infection 

*Seizures 

*Trauma 

*Poisoning 
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Method of use: 

Has four steps to assessment process: 
*Check 

*Observe 

*Stimulate 

*Rate 


| Scores: 


(0 )penin R Motor Respons 
mmands 
5-Orientated 5-Localizing 
4=Spontancous 4=Confused 4=Normal flexion 
3=To sound 3=Words 
2=To pressure ‘Sounds 
1-None 1=None 


Table 14.5 Neurologic Assessments. 


14.3.2 | Intra-Cranial Pressure ICP 


Indications for monitoring ICP include head trauma with bleeding or edema, 
overproduction or insufficient absorption of CSF, cerebral hemorrhage, and 
space- occupying brain lesions. 

ICP monitoring can detect elevated ICP early, before clinical danger signs 
develop. Prompt intervention can then help avert or diminish neurologic 
damage caused by cerebral hypoxia and shifts of brain mass. 

The four basic ICP monitoring systems are intra- ventricular catheter, 
subarachnoid bolt, epidural or subdural sensor, and intra-parenchymal pressure 
monitoring. 

Regardless of which system is used, the procedure is typically performed by a 
neurosurgeon in the operating room, emergency department, or intensive care 
unit. 

Insertion of an ICP monitoring device requires sterile technique to reduce the 
risk of central nervous system (CNS) infection. Setting up equipment for the 
monitoring systems also requires strict asepsis. 


Complications: 

CNS infection, the most common hazard of ICP monitoring, can result from 
contamination of the equipment setup or of the insertion site. 

Nursing alert Excessive loss of CSF can result from faulty stopcock placement. 
or a drip chamber that's positioned too low. Such loss can rapidly decompress 
the cranial contents and damage bridging cortical veins, leading to hematoma 
formation. Decompression can also lead to rupture of existing hematomas or 
aneurysms, causing hemorrhage. 


Watch for signs of impending or overt decompensation: pupillary dilation 
(unilateral or bilateral); decreased pupillary response to light; decreasing LOC; 
rising systolic blood pressure and widening pulse pressure; bradycardia; 
slowed, irregular respirations; and, in late decompensation, decerebrate 
posturing. 


Common reasons for raised intracranial lesions: 
1.Localized mass lesii 
-Traumatic hematomas (extradural, subdural, and intracerebral) 
-Abscess 

-Neoplasms 

-ICH and massive cerebral infarction 


2. Impaired CSF circulation: -Obstructive and communicating hydrocephalus 
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3.Obstruction to venous out flow: 

-Cerebral venous thrombosis. 

-Depressed fractures overlying 
major venous sinuses, 


4.Diffuse brain edema: 
-Infections and inflammations 
(encephalitis, meningitis) 
-Diffuse head injury 

-Hepatic encephalopathy 
-Water intoxication 
-Near-drowning 


Fig 14.26 Major Types OF ICP Monitoring 


Intracranial pressure (ICP) can be monitored using one of four systems: (Fig 14.26) 
T.Intra-ventricular catheter monitoring: 

In this procedure, which monitors ICP directly, the doctor inserts a Small polyethylene 
or siliconerbubber catheter into the lateral ventricle through a burr hole. 

Although this method measures ICP most accurately, it carries the greatest risk of. 
infection. 

This is the only type of ICP monitoring that allows evaluation of brain compliance and 
drainage of significant amounts of cerebrospinal fluid (CSF). 

Contraindications usually include stenotic cerebral ventricles, cerebral aneurysms in the 
path of catheter placement, and suspected vascular lesions. 

2.Subarachnoid bolt monitoring: 

This procedure involves insertion of a special bolt into the subarachnoid space through a 
twist-drill burr hole that's positioned in the front of the skull behind the hairline, Placing 
the bolt is easier than placing an intra-ventricular catheter, especially if a computed 
tomography scan reveals that the cerebrum has shifted or the ventricles have collapsed. 
This type of ICP monitoring also carries less risk of infection and parenchymal damage 
because the bolt doesn’t penetrate the cerebrum. 

3.Epidural or subdural sensor monitoring: 

ICP can also be monitored from the epidural or subdural space. 

For epidural monitoring, a fiber-optic 

sensor is inserted into the epidural space through a burr hole. 

This system's main drawback, its questionable accuracy because ICP isn't being 
measured directly from a CSF-filled space. 

For subdural monitoring, a fiber-optic transducer-tipped catheter is tunneled 

through a burr hole, and its tip is placed on brain tissue under the dura mater. 

‘The main drawback to this method is its inability to drain CSF. 

4.Intra-parenchymal pressure monitoring: 

In this procedure, the doctor inserts a catheter through a small subarachnoid bolt and, 
after puncturing the dura mater, advances the catheter a few centimeters into the brain's 
white matter. There’s no need to balance or calibrate the equipment after insertion. 
Although this method doesn’t provide direct access to CSF, measurements are accurate 
because brain tissue pressures correlate well with ventricular pressures. Intra- 
parenchymal monitoring may be used to obtain ICP measurements in patients with 
compressed or dislocated ventricles. 


14.3.3 | Weakness 


Weakness refers to loss of muscle stren; 

people can't move le normally for all that Causes: 
differ according on 
whether weakness is 
generalized or affect 


only one part, 
à because causes are 

у " via nerve grouped as those 
cells in the brain stem throu that affect (Brain, 
nery әт the f uscles Spinal ^ Cord, 
(Peripheral nerv nection Peripheral nerves, 
Г muscle (Neuro- muscular Muscles or Neuro- 

s affect more than one muscular junction). 


he most common causes are: 
-Muscle atrophy (Loss of muscle tissue), due to long periods of inactivity or 
bed rest Specially in an ICU. (Stroke the most common cause of weakness 
affecting the body). 
-Nerve damage due to severe illness or injury Such as severe burn, Carpal 
tunnel syndrome. 
-Drugs used to paralyze muscle such as (Muscle relaxant) during surgery or in 
an ICU. Or use of corticosteroids. 
-Decrease physical activity, especially in old age. (A ruptured or herniated disk 
in the spine) 
-Other conditions that damage muscles, such as Hypokalemia, drinking 
alcohol. 


Less common causes 
Other conditions caus 
of magnesium or calci 


weakness, such as Electrolyte abnormalities (low level 
m), Seizure disorder and hypoglycemia, 


Fatigue: 

When the patient report weakness their problem is actually Fatigue. Common 
causes of fatigue include Chronic infection (For example HIV, 
Hepatitis), Severe illness, HF, Anemia, Fibromyalgia, Depression or Cancer. 


Warning signs including Weakness became severe in a few day, Difficulty 
(Breathing, Talking or Swallowing) or loss of the ability to walk. 
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Do tests to evaluate the weakness, if he/she has any problems, testing is 
done based the problem: 

-For Lungs disorder: Pulmonary function tests. 

-For Brain disorder: CT or MRI 

-For Spinal cord disorder: CT or MRI 

-Neuromuscular junction disorder. 

-Myopathy (Muscle disorder): Usually studies (Electromyography, Nerve 
conduction, Measurement of Level muscle enzymes, Biopsy, or genetic test). 


14.3.4 | Seizure 


Normally, the brain produces small electrical signals when the brain cells and 


nerves send messages to c Yother 
A seizure or fit happens when ordinary brain activity is suddenly upset because 


electrical activity from one part of the brain has spread uncontrollably to other 


parts of the brain for a short time 


During a seizure, any of the brain's normal functions, such as memory, 
consciousness (awareness of self and the surroundings) movement and 
sensations, can be temporarily lost or disturbed. 


Causes: 
*Metabolic Such as Hyponatremia or Hypoglycemia, LF and RF. 
“Street drugs, Alcohol, drugs such 
as penicillins, antipsychotics & antidepressants. 
*Brain Tumors 

*Cerebrovascular disease, Intracranial 

Infections, Head injury, Meningitis, 

Syphilis and Encephalitis. 

*Primary epilepsy syndromes, Genetic. 


Seizures are divided into two broad categories: 
1.Partial Seizure: 
Partial seizures (also called focal seizures) involve only part of the brain. Some 
types of partial seizure do not cause reduced consciousness or awareness, but 
may cause twitching of a limb, or unusual tastes or sensations such as pins and 
needles. 

Other types of partial seizures do affect awareness, and the person having the 
seizure may have little or no memory of what happened. Thi ures can 
cause confusion and automatic movements, such as fiddling with clothes, 
chewing, or wandering about, and the person may respond if spoken to. 


2.Generalized Seizures: 
neralized seizures involve the whole brain and cause loss of consciousness, 
They can happen without warning, and the person having the seizure will have 
no memory of the event, There are several types of generalized seizures. 


Seizure: Abnormal and Sudden Epilepsy: Chronic seizure activity 


electrical activity of the brain. due to a chronic condition. 
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"Treatment, of underlying cause: 

I.Safety first for the patient & caregiver. 

2.Ореп airway. 

3.If someone is having seizures and needs to be admitted to the Intensive Care 
Unit (ICU). 

4.Monitoring HR, BP, SPO2 & Temp. 

5 


A-Intravenous fluids and medications such as analgesics, sedatives and 
antibiotics (for infections) may be given into a central venous catheter using 
infusion pumps. 

B-a breathing tube may need to be inserted via their mouth into their airway 
and attached to a breathing machine. 

C-If they are unable to eat or take tablets by mouth, they may have a 
nasogastric tube inserted. 

D-An indwelling urinary catheter may be inserted to measure their urine 
output. 

E-Their blood and urine will be regularly tested to check liver and kidney 
function, since this can be affected by drugs used to stop seizures. 

F-An electroencephalogram (EEG) may be done if it is unclear whether they 
have actually had, or are still having, a seizure. 

G-Other tests, such as a head CT scan or lumbar puncture, may need to be 
done to look for possible causes of the seizures. 


14.4 | Hydration Status And Electrolytes 
14.4.1 | IV Fluids 


"There are three types of IV Fluids: 


1. Isotonic: the solutions that have the same 
concentration of solutes as blood plasma. @ 


0.9% N/S, RL, 5% dextrose (DSW) 


2.Hypertonic: the solutions have greater 

concentration of solutes than plasma. 

5% D5W in 0.9% N/S, 5% D5W in 0.45% N/S 

3.Hypotonie: the Solutions have lesser Serene Ts 

concentration of solutes than plasma. and Hypotonic IV 
0.45% N/S fluids. 


IV Fluids Consist Of Two Types (Crystalloids, Colloids): 


-Crystalloids: It is isotonic fluid contain the minerals and water, that are 
soluble molecules, this fluid increase the interstitial and intracellular volume 
with minimum intravascular. 

E.x (Normal saline 0.9%, Glucose water 5%, Glucose saline 5%+0.' 
Ringer lactate R/L, Hypertonic saline 3% NaCl, Hypertonic glucose 20 


%, 


the fluid contain the large molecules of insoluble substance, this 
se the intravenous volume for longer time. 
E.x (Albumin, Dextran, Mannitol, Blood, Fresh frozen plasma, Platelet). 


Complications of IV Therapy: 
1-Air Embolisi ir enters the vein through the IV set. 
2-Infection: The microorganism enter into the body via IV. 
3-Circulatory Overload: Fluid volume overload. 
4-Hematoma: Collection of blood into the tissue. 
5-Phlebitis: Inflammation of the vein can lead to а clot. 
6-Infiltration: IV fluid leaks into surrounding tissue. 
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Hourly Maintenance Fluid Calculations: 

Maintenance Fluid Calculators have been derived and employed, however the 
(4-2-1 Rule) remains the most widely used for pediatric and adults Patients. 
Calculated based on weight. 

0-10kg: 4ml/kg/hr for the first 10kg 

10-20kg: 2ml/kg/hr for the next 10kg 

>20kg: I ml/kg/hr thereafter 

For Examples: 

1-For 10kg a pediatric patient: 4*10=40, 2*0=0, 1*0=0, Total-40ml/hr 

2-For 70kg a adult patient: 4*10=40, 2*10=20, 1*50-50. Total-110ml/hr 


Hourly Normal Urine Output: 
To determine the UOP for a patient, need to know body weight, the amount of 
urine produced. Normal Urine Output is 0.5-2ml/kg/hr. 


IV Flow Rates 
-Flow Rate (ml/hr) 


Example: Ordered: 1000 ml of 0.9% Normal 1 of soluti 

Saline to infuse over 3 hours, What will the eve = ml/hr 
flow rate be? total hours 

1000 ml / 3 hr = 333.33 ml/hr 


-if the question is given in minutes? 


Example: Ordered: Infuse 300mg 
of Amiodarone Amp in 50 mi ml of solution 
Normal Saline over 30 minutes. 


X 60min= ml/hr 


min 
50 ml / 30 min * 60 min —? 
1,667 * 60 = 100.02 = 100 ml/hr 
-Flow Rate (gtt/min) 
Types f drop factor: ml of solution 


-10 drops/ml (Blood se) ———————— б rop 
-15 drops/ml (Regular set) total minutes actor 
-60 drops/ml (Micro-drip) 


= gtt/min 


Example: Ordered: 1000 ml Lactated Ringers over eight hours. The Drop 
Factor is 15 gtt/ml. 

8 hr * 60 min = 480 min 

1000 ml / 480 min * 15 gtt/ml =? 

2.0833 * 15 = 31.25 =31 gtt/ml 
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Fluids ( Crystalloids ), Uses ( Indic: 


ions ), Side effects ( Contraindications) 


% NaCl Sodium Chloride 


Uses: 


Hypovolemic, Shock, Hyponatremia, Hypotension, Dehydration (Vomiting, Diarrhea), 
Medication administration Drug infusion (Dilution), Dressing, Inhalation, Diabetic 
ketoacidosis DKA, Eye wash. 

Side effects (Contr: ications): 

Fluid overload, pulmonary edema, Hypernatremia (High blood sodium), swelling, Renal 
failure, Congestive heart failure, liver cirrhosis. 


Table 14.6 Normal Saline 
Dextrose Water Glucose Water Dextrose 5% 


Uses: 


Hypoglycemia, insulin Shock, Nutritional support for patient Diabetic ketoacidosis 
DKA, Water loss without electrolyte loss, (Hyperkalemia) High blood potassium, 
(Hypercalcemia) High blood calcium, Hyperthyroidism, Neonate. 

Side effects (Contraindications 
Hyperglycemia, Phlebitis, Swelling, Electrolyte imb: 
blood sodium, Increasing urination, Edema, 


ance, Low blood potassium, Low 


Table 14.7 Glucose Water 5% 


Glucose saline Dextrose saline D 5 NS 5%+0.9% 


Uses: 
Hypoglycemia with Hypotension, Dehydration, Gastroenteritis patient who can’t take 
fluid orally, Child age group 
Side effects (Contraindications): 
Pulmonary edema, Hypervolemia, Edema, Severe renal failure, Congestive HF. 
Table 14.8 Glucose Saline 


Ringer Lactate R/L Lactate Ringer Ringer solution 


Uses: 
Bleeding, Diarrhea, Fluid replacement, Low blood volume. 


Side effects (Contraindicatioi 


High blood potassium, High blood calcium, Hypoproteinemia, Alkalosis, Extraversion, 
Fluid overload, Phlebitis, Severe liver disease, Renal failure. 
Table 14.9 Ringer Lactate 


In patients with severe hyponatremia, Cerebral Ocdema and rasied ICP( c.p. Head 
injury , DKA) and brain injury. 
Side effects (Contraindications): 


Metabolic Acidosis, Hypernatremia, Hypokalemia, Volume Overload, Renal Failure, 
Phlebitis, and Chronic Hyponatremia 
Table 14.10 Hypertonic Saline 3% 
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Fluids ( Colloids ), Uses ( Indications ), Side effects ( Contraindications) 


Mannitol (Osmitrol) 
Uses: 
Reducing intracranial pressure, Reducing intracellular pressure, Reducing swelling in 
the brain, Reducing pressure in the eye, Osmotic diuretic, Pulmonary excretion 
Increase amount of fluid excretion from the kidney 
ide effects (Contraindications): 
Bleeding in the brain, Absent production of urine due to sever kidney disease, P.edema, 
dehydration, Dizziness, Increase urination, Hypotension, Tachycardia, 

Table 14.11 Mannitol 


Uses: 

Shock, Hypovolemia, Pulmonary Embolism, Venous thrombosis, Use reducing blood 
viscosity. 

Side effects (Contr: 
Nausea 


ations): 
& Vomiting, Diarrhea, fever, Sweating, Chills, Muscle pain, Headache. 


Table 14.12 Dextran 
Use: 
Low protein level due to surgery (Hypoalbuminemia), Edema, Ascites, Burn, Shock due 
to blood loss Bypass surgery hemorrhage. 
Side effects (Contr: ations): 
Heart failure, Renal failure, Fever, Chills, racing heart rate. 


Table 14.13 Albumin 
Use: 
Anemia, Cancer blood disorder (I 
patient have a surgery 
Side effects (Contr: ations): 
Allergy, Shortness of breath, Hypervolemia, Itching, Hives. 


kemia), Burn, Blood loss (Bleeding), GIT bleeding, 


Table 14.14 Packet RBC 
*Fresh Frozen Plasma (FFP) 
Uses: 
Management & Prevent of bleeding, Coagulation factor replacement, DIC 


(Disseminated intravascular Coagulation), Bleeding acquired multiple, Volume 
expander 


Side effects (Contraindications): 


Allergy, Blood to be clot, Pulmonary edema, Heart failure, IgA deficiency, Urticaria. 


Table 14.15 Fresh Frozen Plasma 
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[кы Шы кшш ae OR ee? ROLLE: D SABE CUI 
Clotting process, Thrombocytopenia, Chronic renal failure, Platelet function 
abnormalities, patient who have open heart surgery, Patient have chemotherapy or 
radioth: 3 


Fever, Triggers, Chills, Harmonization, jitation, ives, ltchin; 


14.4.2 | Eleetrolytes 


The roles of electrolytes: 
1.Sodium: help maintain fluid balance, needed for 


Electrolytes 


muscle contractions, and. helps with nerve signaling 
2.Potassium: keeps blood pressure levels stable, 
Regulates heart contractions, helps with muscl 
functions 

3.Caleium: helps with muscle contractions, nerve 
Signaling, blood clotting, cell division, and forming or 
teeth 

4M: 

functioning, bone-building 4 strength, reducin; 
keeping a stable protein-fuid balance. 


Na (Sodium) 
Note: 

* Assess volume status 

*Put diagnostic approach figure 
*Investigation (S, Osmolality, Urine Osmola 


Hyponatrem 
Decrease Na <13 35-130, Moderate 130-125, Severe less than 125 
Sign & symptoms: 

Muscle spasm, weakness, urine loss (decrease output), shallow respiration, dec 
DTR, orthostatic hypotension, increase bowel motility 

Note: Most not | S.Na' more than 12meq/24hr. 

Causes: 


Na excretion (renal, NG suction, diuretics, sweating), decrease aldosterone, diabetes 
insipidus, fluid overload, low intake 
Note: can give hypertonic saline 3% to increase level sodium in the blood 


Sign & symptom: 
Fever(low), flushed skin, restless (irritable), increased fluid retention & increase BP, 
edema, decreased urinary output, dry mouth, Tremor, Convulsion, Anorexia, 
Hyperreflexia, Coma. 

Causes: 
Hypercortisolism (cushings), hypertonic solutions, reduced excretion, infection, fever, 
sweating, hyperventilation, hypoaldosteronism, thirst impairment, corticosteroids, loss 
of fluids. 

Note: Сап give tap water ml/hr to decrease level sodium in the blood. 

Assess volume status: 

-Hypervolemia change fluid to 5% dextrose + diuretic 

-Euvolemie change fluid to 5% dextrose and in DI quiz desmopressin 

-Mypovolemie correct hypovolemic by 0.9% NS then correct water deficit by 5% 
dextrose + tap water 


Table 14.17 Hyponatremia and Hypematrrmia 
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K (Potassium) 

уре of ampules: 15%=(20meq), 10%=(13.4meq) & 7.5%=(1 0meq) 
Hypokalemia Decrease K 

Note: 

ECG finding of Hypokalemia 

Investigations: S. Electrolyte, S 


, anorexia, nausea, NPO, fluid loss, increase h2o intake, cushings disease, 


To increase level. potassium in the blood, can replacement potassium meq according of 
S.Potassium, give Са and Mg. 

Replacement potassium: 

*Peripheral line Mild to Moderate Hypokalemia. 

*CY line Sever Hypokalemia. 


Hyperkalemia 


Note: 

Continues ECC 
Sign & symptoms: 
Muscle spasmvcramps, twitching, weakness, seizures, urine loss, decrease output, 
decrease BP, shallow Resp., weak pulse, rhythms. 

Causes: 

Cellular 1C renal failure, excess intake, addisons (adrenal insuff.), drugs (k- 
sparing diuretic, ACE inhibitors, NSAIDs). 

Note: To decrease level potassium in the blood, can do one of those methods: 

A.Dialysis. 

B.Administered Ventolin Nebu. 

C.Give a pint GW 5% + 50 unit insulin (diluted insulin in GW). 

D.Ca gluconate 


Table 14.18 Hypokalemia and Hyperkalemia 


Са (Calcium) 
уре of ampules: calcium chloride (10ml), calcium gluconate (10ml) 


n & symptoms: 
Convulsions, arrhythmias, tetany, spasms and strider. 


Causes: 
Low PTH, celiac, low Vit. D, acute pancreatitis, chronic kidney issues, inadequate 
intake (alcohol, bulimia), increase Phos., wound drainage, decrease mobility. 
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п & symptoms: 

Muscle weakness, lethargy, ECG, absent or decrease DTR, confused, abdominal 
distention constipation, ca deposits, kidney stone formation. 

Causes: 

HyperPTH, hyperthyroidism, decrease excretion (renal failure, thiazides), bone cancer, 
increase ca/ Vit. D intake, lithium, glucocorticoids (suppress ca), addisons (adrenal 
insuff.). 


Table 14.19 Hypocalcemia and Hypercalcemia 


13.4 meq of ca2+ per gram Contains 4.65 meq of ca2+ per gram 
Ig/10ml syringe (Ig dose) Ig/10ml syringe (30mls= 3g dose) 
Preferred administration via central line. Preferred agent for peripheral 
Can cause tissue necrosis. administration 
Dilute (20mg/ml) and administer at Risk of tissue necrosis and phlebitis is 
| slowed rate (Ig over 10 min). less. 
| Can be give slow iv push. 
Alternative therapies — oral replacement for non-life threatening electrolyte 
| abnormaliti 


| Peripheral iv administration as IVP only during ACLS. 

Table 14.20 Difference between Ca-Gluconate and Ca-Chloride 
Mg (magnesium) 
Type ampule: magnesium sulfate (10ml) 


Hypomagnesemia Dec 
Sign & symptoms: 

"Trousseaus, chvostek's, tetany, Tourdes de pointes, cardiac, seizures, increase DTR, 
increase BP, Decrease bowel motility. 

Causes: “low mag,, 

Limited intake, other electrolyte issues (hypocalcemia, hypokalemia), wasting Mg, 
malabsorption, alcohol, glycemic issues (DKA, insulin). 


| Sign & symptoms: 

Muscle weakness, Resp. Arrest, ECG, cardiac arrest, absent or decrease DTR, 
nausea/vomiting, decrease BP. 

Causes: 

Mg rich Anatacid/Laxatives (maalox, mylanta), addisons (adrenal insuff.), glomerular 
filtration insuff. 


Table 14.21 Hypomagnesemia and Hypermagnesemia 
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14.4.3 | Shock 


Shock: 


Causes 
ог 
Shock: 
Fig 14.30 Causes of 
Pathophysiology: 


1-Shock is caused by inadequate blood pressure. 

2-Low blood pressure is caused by poor cardiac output or low peripheral 
resistance. 

-Low peripheral vascular resistance is due to inappropriate vasodilatation. 
3-Low cardiac output is caused by a problem with heart rate or stroke volume. 
-Stroke volume abnormalities; failure to receive (preload), failure to eject 
(contractility & afterload), inadequate volume. 

-Heart Rate abnormalities; Tachycardia or Bradycardia. 


Clinical presentation: 

1-*Hypotension: Absolute (Systolic BP <90mmllg) or relative (Drop Systolic 
BP >40 mmHg), a patient may be in shock with a high or normal BP. 
2-Oliguria: due to shunting of renal flow to other vital organs. 


оз 


3-Change in mental status (Level of consciousness): 

Agitation — Delirium — Coma. 

4-Clammy, cool skin: Compensatory peripheral vasoconstriction redirects 
blood from the periphery to the vital organs ( Heart, Brain, Splanchnic). 
5-Metabolic acidosis: Increase lactate production from anaerobic metabolism 
when shock develop to Circulatory failure and tissue hypoxia. Through 
decreased clearance of lactate by (Liver, Kidneys and Skeletal Muscle). 


*Hypotension: Is state of Low Blood Pressure with systolic BP -90mmHg 
(relative with >30mmHg below baseline, or *mean arterial pressure MAP «65. 


*MAP: Is the average arterial pressure throughout one cardiac cycle, systole 


and diastole. A common method used to estimate the MAP is the following 
formula: 

MAP=2(Diastole BP) + (Systole BP)/3 

History: 

Look for underlying causes and classify type of Shock: 

1-1f Hypovolemic Shock: History of Bleeding, Trauma, Hematemesis, Melena 
or Hematochezia. 

2-If Cardiogenic Shock: History of Coronary Artery disease, Valvular Heart 
disease or Congestive Cardiac Failure CCF. 

3-If Septic Shock: History of Fever, Pneumonia or Meningitis. 

Remember that patients may have more than 1 type of Shock, Such as 


Hypovolemic + Septic. 


Examination: 

1,General: 4.Pulmonary: 

-Appearing Pale -Pneumonia 

-Confused -Using accessory muscles of 
-Lethargic respiration 

-Unresponsive -Respiratory Rate >30 

-Temp. >38°C or <36°C -SpO2 <95% 

2.Neurologic: 5.Gastrointestinal: 

-Meningismus -Abdominal pain 

-Focal neurologic deficits -Tense/rigid ^ abdomen (Мау 
3.Cardiac: indicate Viscus, Hemorrhage or 
-Tachycardia (HR>100) Peritonitis) 

-Hypotensive (Systole BP <100) -Rebound 

-Orthostatic Hypotension -Guarding 

-Murmurs -Melena or blood on rectal exam 
-Chest pain 6.Renal: 


-Extremities  warm/well-perfused 
or cold/blue 
-Capillary refill brisk or slow 


-Flank tenderness (Pyelonephritis) 
-Urine output «0.5 ml/kg/h or <30 
ml/hr 


RR HR ВР Skin Temp, Urine Other S&S 


Chest Discomíon, 
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Table 14.22 Sign And Symptoms Of Shock 
Diagnostic: 
1-Hematology Tests such as CBC and bandemia in sepsis. 
2-Chemesistry Tests such as S.electrolytes (K, Na, Cl), Liver Function Test 
LFT and Renal Function ў 
3-Arterial Blood Gas ABG; 
4-Type and Cross. 
5-Chest X-ray, (Blood, t 
6-Electro-cardiography E 
7-Ultrasound: Focused A; 


t RI 


ctate, Glucose. 


ine and Sputum) Microscopy culture & Sensitivity. 
С, Cardiac enzymes & Echocardiogram. 
ment with Sonography for Trauma ЕА; 


Shock 

low BP (< Hg — CheckJVP — — —— Confirm Diagnosis by abnormal 
Systolie)+ Сой (Sweaty) Blood Gases. 
Skin, Capillary 

Low urine output, 
Increase HR or/and RR. 
‘High JVP«Cookine Wet tings. — Low JVP«Bounding — — Low VP Postural 
Cardiac pulses Warm skin hypotension Cool skin 

Shock. Distributive Hypovolemic 
-Acute MI "Septic Shock Hypovolemie Shock 
“Acute valvular lesion “Anaphylaxis “Bleeding-G1, Aneurysm, 
-Myocarditis "Trauma, Burns, 
-Arrhythmia ille, Vokk, 
No lung Diabetes insipidus, 
Ер *Addisonian Crisis. 
“Pandor >zommtig Fig 14.31 Diagnosis Of Shock 
2. Pulmonary Embolus 
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Management, Commonly management of case Shock including: 
-Monitoring of Vital Signs. 

-2 large IV Cannulas or CV-line. 

-IVfluid Colloid (NR/RL) for fluid resuscitation hypotension mainly in 
hypovolemic+Septic Shock (>10L). And Packed RBCs if 
Bleeding/Hypovolemic Shock. 

-Insertion Foley catheter for monitoring of urine output. 

-In case Respiratory distress (Intubation may require). 

-In case hypotension If give vasopressors (Nor-adrenaline, Adrenaline, 
Dobutamine or Dopamine) stop any antihypertensives or diuretics. 


In the case of Shock, the management and treatment depends on the type 
of Shock: 

-If hypovolemic Shock: IV Fluids, Check electrolytes, Focus on the basic 
condition such as DKA, send Blood group & Crossmatch if need transfusion 
for Hemorrhage (This the most common cause of hypovolemic Shock). 


-If Cardiogenic Shock: IV fluids may be harmful, IV lasix or/and Dopamine 
may help. Such as problem (Valve replacement). 


-If Septic Shock: search for source and start antibiotics based on the type of 
infection and give IV Fluids. 


-If outflow obstruction: IV Fluids, ECG, CXR, Thrombolysis for PE and 
Chest tube for tension pneumothorax. 


-If Anaphylactic Shock: IV Fluids, S.C Epinephrine 0.3ml 1:1000 solution if 
severe, Corticosteroids and Antihistamines may help. 


-If Adrenal insufficiency: give Hydrocortisone 100mg TDS * 5/7. 


Assessing The Bowel: 


overlooked yet it is of p 
users. Use sight, sound 


abnormalities, can provide c 


Abdominal examination: (Fig 1432) ^ 

Abdomen is distended or soft? 

-Bowel sound positive or not? TT 
-Bowel motion positive or not? [Ue 


f No, for how long? 
b. If Yes, Frequency? And Stool color? Consistency? Fig 14.32% 
-Mention if the patient has upper or lower bleeding? Abdominal Examination 


Assessing The Bowel-Always follow Sequence: Inspection, Auscultaion, 


Percussion and Palpation. Should be the patient lie supine with a pillow under 
his/her head, Expose his/her abdomen from above the Xiphoid process to the 
Symphysis pubi 
*Inspect: С.Шас arteries: few a inches 
-Stomach counter scaphoid, flat, down from the belly button at the 
rounded. PE j tube? right and left sides to listen. 

of the navel D.Femoral Arteries: Found in the 
(invert or everted) right and left groin. 
-Noted pulsation at the aorta: the -Check for Heri have patient 
pulsation can be noted above the raise up a bit and look for hernia 
umbilicus. (at Stomach area or Navel area). 
-Ма: (Check for hernia). *Percussion: General Tympani. 
*Auscultation: -Perci lightly in all four 


Auscultate with the diaphragm for quadrants to assess for tympany 
bowel sounds, Start in the Right and dullness, move clockwise. 

lower Quadrant and go clockwise -Tympani should predominate 
in all the 4 quadrants: air in the intestines rises to 
-Should hear 5 to 30 sounds per 


minute..if no, bowel sounds are 

noted listen for 5 full minutes 

Documents as Normal, 

Hyperactive or Hypoactive. distention. 
-Auscultate for vascular sounds: *Palpation: 
A.Aorta: Slightly below the -Light palpation 2cm: 


xiphoid process midline with the soft with no p; 
umbilicus. -Deep Palpation 4-Sem: 
B.Renal Arteri Slightly down any masses, lumps, tendernes 
to the right and left at Aortic Site. 
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Bowel Sounds (Abdominal Sounds): are the noises made by the intestines, 
made by movement of the intestines as they push food through. Doctors/Nurses 
can check abdominal sounds by listening to the abdomen with a stethoscope 
(Auscultation), Most bowel sounds are normal. 


Abdominal sounds are always evaluated together with symptoms such ав: 
(Gas, Nausea, Vomiting, Diarrhea/Constipation, Bleeding from rectum and 
Presence or Absence of bowel movements). 

Most of the sounds hear in the stomach and intestines are due to normal 
digestion. Many conditions can cause (Hyper- Hypoactive bowel sounds), most 
of them harmless and do not need treated. 


Hyperactive, Hypoactive or missing bowel sounds may be caused by: 
-Blocked blood vessels prevent the intestines to getting proper blood flow, 
such as: blood clots can cause Mesenteric Artery Occlusion, 

-Paralytic ileus (a problem with the nerves to the intestines) 

-Mechanical bowel obstruction is caused by Hernia Tumor, Adhesions. 


Causes Of Hyperactive Bowel Causes Of Hypoactive Bowel 
Sounds Are: 
-Surgery in the abdomen. 


in the intestine, for Example: 
Opiates (Including Codeine, 
-Ulcer-active colitis Anticholinergics and 


Tests: (Abdominal X-ray or CT Scan, Blood tests and/or EREE ) 


eg 


Fig 14.33 Auscultation And Percussion 
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Bowel Problems: The two main bowel movement conditions are diarrhea 
(more than three movements of loose stools per day and constipation (fewer 
than three bowel movements per week). 


Diarrhea: 


A.Infectious Causes Of Diarrhea: 
-Hospital-associated; Clostridium 
difficile and Neutropenic enterocolitis. 
-Toxins associated with food 
preparation Viral hygiene: 
Staphylococcus, Clostridium 
perfringens and Rotavirus, 
-Enterohaemorrhagi 
Salmonella and E.coli, 


Shigella, 


Constipation: 

A.Modifiable — ICU-related risk 
factors: 

-Delayed enteral nutrition 

-Reduced mobility 

-Deep sedation 


-Anticholinergic drug side effects 
-Calcium Channel Blockers. 
-Electrolyte disturbance: 
Hypokalemia, Hypercalcemia 
Hypomagnesemia. 

-Dehydration, Hypotension, Hypoxia. 


eg. 
and 


B.Non-modifiable 
factor 
-Abdominal surgery 

-Severe illness 

-Paralysis (Spinal Cord injury) 
-Alcohol, Nicotine withdrawal 


disease — risk 


B.Non-Infectious Causes or 
Diarrhea: 

-Drug-related: Antibiotic-Associated, 
Lactulose and Opioid withdrawal, 
-Surgical: Short gut syndrome and 
Radiation colitis. 

-Vascular Causes: Upper GI 


bleeding, Ischemic gut/Colitis. 
-Idiopathie: Irritable bowel syndrome, 
Hyperosmolar nasogastric feeds and 
Hypoalbuminaemia. 

-Autoimmune: Inflammatory bowel 
diseases (Crohn's) and Malabsorption- 
related (Coeliac disease). 


C.Constipation seems to be 
associated with numerous 
adversities for the critically ill 
patient: 

-Increased ICU length of stay 

-Slower weaning or failure to wean 
from MV 

-Agitation and delirium 


D.Consequences of constipation may 
include: 


-Abdominal distention, Increased 
intra-abdominal pressure 
-Vomiting and aspiration 
-Bowel obstruction, Bowel 
perforation, Gut ischemia 


Management options: (Stool Softeners, Stimulant laxatives or Enema) 
Tier one therapies and investigations: (Abdominal X-ray, CT finding) 
Interventional Management: (Sigmoidoscopy, Colonoscopy, Colectomy, 
Ileostomy or Surgical Decompression) 
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14.6 | Body Temperature. ——- 


Sites for measurement Body Temperature: 

-Rectally Temperatures taken rectally tend to be 0.5°F to 0.7°F higher than 
when taken by mouth. 

-Orally Temperature can be taken by mouth using a digital thermometer that 
uses an electronie probe to measure body temperature. 

-Axillary Temperatures can be taken under the arm using a digital 
thermometer. Temperatures taken by this route tend to be 0.3°F to 0.4°F lower 
than those temperatures taken by mouth. 

-Ear A special thermometer can quickly measure the temperature of the 
eardrum. 

-Skin A special thermometer can quickly measure the temperature of the skin 
on the forehead. 

-Internally This method is common in people who are critically ill in an 
intensive care unit. The temperature can be measured by probes that are placed 
in the esophagus, heart, or bladder. 


14.6.1 | Hypothermia E-— — = 


Hypothern 


‘The most common symptoms of hypothermia include: 
-excessive shivering 

slowed breathing 

-slowed speech 

-clumsiness 

-stumbling 

-confusion 
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Someone who has excessive fatigue, a weak pulse, or who is unconscious may 


also be hypothermic 


Treatment: 

I.Handle the affected person with 
care. Don’t massage them in an 
attempt to restore blood flow. Any 
forceful or excessive movements 
may cause cardiac arrest, 
2.Remove the person's wet 
clothes. If necessary, cut them off 
to avoid moving the individual. 
Cover them with warm blankets, 
including their face, but not their 
mouth. 

3.1f they're conscious, try to give 
them warm beverages or soup, 
which can help to increase body 
temperature. 

4.Apply warm (not hot), 
compresses to the individual, si 
as a warmed water bottle or a 
warmed towel Only apply the 


14.6.2 | Hyperthermia (Fever) 


is also known as hyperthermia 


ribes a body temperature that's | 


children and adults. 


compresses to the chest, neck, or 
Don't apply 

sses to the arms or legs, 
and do not use a heating pad or 
heat lamp. Applying a compress to 
these areas will push cold blood 
back toward the heart, lungs, and 
brain, which could be fatal. 
Temperatures that are too hot can 
burn the skin or cause cardiac 
arrest. 

5.Monitor the individual's 
breathing. If their breathing seems 
dangerously slow, or if they lose 
consciousness, perform CPR. 
6.Medical Treatment, Severe 
hypothermia is medically treated 
with warm fluids, often saline, 
injected into the veins. 


pyrexia, or elevated temperature. It 
her than normal, Fever can affect 


-infections, including the flu and pneumonia 


-some immunizations, such as diphtheri 


-teething (in infants) 
-some inflammatory diseas 
disease 

-blood clots 

-extreme 
-food po 


-some medications, including antibiotics 


Symptoms: 
-sweating 
-shivering 
-headache 


or tetanus (in children) 


s, including rheumatoid arthritis (RA) and Crohn’s 


-muscle aches, general weakness 
-loss of appetite 
-dehydration 


it can be helpful to treat elevated body temperature by: 
-making sure the room temperature where the person is resting is comfortable 
-taking a regular bath or a sponge bath using lukewarm water 

-taking acetaminophen (Tylenol) or ibuprofen (Advil) 

-drinking plenty of fluids 


Clinical Assessment 


Any evidence of URTI or sinus disease 


Lymph node enlargement 
-local (pathology) 
-generalized (pathology) 


Mucous Membranes 
-Vesicles (HSV) 
-Fungal infection 


Spleen 

-Acute infection: 
Rubella, Malaria 
-Chronic infection: 
Little iscriminant 
yalue 


Lungs LRTI 


Abdominal 


UTI 
mass or pain 


Skin rash 
Insect bites 


Any joint involvement| ) TV drug abuse 


Fig 14.34 Clinical Assessment 
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15 | Nutrition 


Nutritional support is an integral part of organ support in the ICU. A 


systematic and protocoled approach to nutrition support by a dedicated 


nutrition support team is ideal to minimize complications of the ICU stay 


Subjective global assessment of nutritional status: 

A)History 

Includes the following categories: 

-Weight change — both chronic (over 6 months) and acute (over 2 weeks ) 
-Changes in food intake 

-Gastrointestinal symptoms — nausea, vomiting, diarrhoea and anorexia 
-Functional impairment 


B)Physical examination 

Categories and is combined with a physical examination looking for 
evidence of the following: 

-Loss of subcutaneous fat — looking especially at the chest and triceps, 

(for each specify: 0 = normal, 1 + = mild, 2 + = moderate, 3 + = severe) Loss 
of subcutaneous fat (triceps, chest) 

-Muscle wasting — looking especially at temporal region, deltoids & gluteals, 
Muscle wasting (quadriceps, deltoids) 

-Ankle edema/sacral edema 

-ascites 


C)Subjective global assessment rating 
Well nourished 

Moderately malnourished 

Severely malnourished 


Malnutrition: (sometimes called undernutrition) is the state in which a 
deficiency either of total energy or of protein (or other nutrients) leads to a 
reduction in body cell mass and organ dysfunction. 


In most critically ill patients, body weight can't be measured, and ideal ( 
predicted) body weight (IBW) needs to be calculated by height. 


Most of the nutritional formulae are based on ideal body weight: 
Male IBW (kg) = 50 + (0.91 х (height in centimeters — 152.4)) or 50 kg for 5 
R, add 2.3 kg for every 1 in. above 5 ft. 


= Female IBW (kg) = 45.5 + (0.91 х (height in centimeters — 152.4)) or 45.5 kg 


for 5 fl, add 2.3 Кр for every 1 in. above 5 ft. 
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Route Of Nutrition:Nutritional support can be given through one of three 
routes: (Fig 15.1) 
1.Ога! 


Artificial Nutrition Support. 
2.Enteral — via a tube directly 
Into  gastro-intestinal — tract 
A. Nasogastric. 

B.Oral tubes. 

C.Enterostomy (Gastrostomy 
or Jejunostomy ) 
D.Post-pyloric Feeding: 
(Nasojejunal or Jejunostomy) Fig 15.1 Nutrition Support 


Nosedented Tue Саена Tae 


3.Parenteral — intravenous (via either peripheral or central vein) 


Enteral Nutrition: Starter Feeding Regime: 
These are some Simple guidelines: f Oml/hr, check gastri 
1.Confirm tube position. 

2.Secure tube well. 

3.Sit patient up. 

A.Start feeding early. 

5.Aspirate regularly 

(eg. 4 Hourly) to ensure that GRV 
(Gastric Residual Volume). (Fig 15.2) 
6.Avoid bolus feeds. f! 
7.Use pro-kinetics. Fig 15.2 Feeding. 


Disease-specific formulae are usually polymeric and include feeds 
designed foi 

-Liver disease ~ low sodium and altered amino acid content (to reduce 
encephalopathy) 


-Renal disease — low phosphate and potassium, 2kcal/ml (to reduce fluid 
intake) 


-Respiratory disease — high fat content reduces CO, production, 


Parenteral Nutrition: 
The only absolute indi 
failure, 

All efforts to improve tolerance of enteral feeding such as the use of pro- 
kinetic agents and/or a post-pyloric feeding tube, should be tried before starting 
PN. 


tion for parenteral nutrition (PN) is gastrointestinal 
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There is evidence that PN is better than no nutritional support after 14 days and 
many units will start PN in patients expected not to tolerate adequate enteral 
nutrition for 7 days. 


Select the route of total parenteral nutrition (TPN), can be provided by 
peripheral or central route: (Fig 15.1) 

*Peripheral (partial or supplemental) parenteral nutrition: 

-Minimizes cost and complications of the central catheter 

-Can provide supplemental calories and protein not met by enteral route 
-Phlebitis, requires frequent site rotations and fluid overload. 


*'TPN by central route: 

-Preferably а multi-lumen catheter with a single lumen dedicated to TPN. 

-TPN being delivered as an "all-in-one" solution as a commercially available 
standard solution, or made-to-order solution from a pharmacist-based mixing 
center. 

ipplementing parenteral glutamine to the TPN formula is known to reduce 
tious complication, length of ICU stay, and mortality in burn and trauma 
patients. 


Monitor patients on parenteral nutrition: 

-This consists of clinical examination, fluid balance, catheter care, and blood 
glucose monitoring. 

-Renal, liver, and lipid profiles should be measured weekly. 


Look for complications of TPN: 
1.Mechanical complications: 
-Related to vascular access technique 
-Venous thrombosis 

-Catheter occlusion 


2.Metabolic complications: 
-Hyper-/hypoglycemia 
-Electrolyte abnormalities 
-Acid-base disorders 
-Hyperlipidemia 

-Steatosis 


3.Infectious complications. 

Enteral And Parenteral Nutrition Nutritional requirements: 
I-Energy (Calorie) Requirement. 

II-Protein Requirement 

WI-Vitamin and Trace elements 

IV-Basal Water and Electrolyte Requirements/Kg/Day 
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16 | End Of Life Issues 


The goals of ICU, reduce the morbidity and mortality associated critical illness, 
maintains organ function and restore health. 


The role of the ICU physician in these situations is to proceed systematically 


and according to the institutional protocol to diagnose and confirm brain death, 


counsel family 


Identify brain death by complete neurological examination: 


Fig 16.1 Neurological Examination For Brain Death 


Brainstem function test: (Fig 16.1) 

6 reflexes/responses must be absent to establish Brainstem Death: 
A.Pupillary responses: 

Pupils must be dilated and unresponsive to light, pupillary size is irrelevant. 


B.Corneal reflex: 
There is no blinking response to touching the cornea with a piece of tissue. 


С. Vestibulo-ocular reflex (Caloric test): 
30ml of cold water is slowly injected into external auditory canal. Eye 
deviation and nystagmus (Normal reflex) or No eye response (Absent Reflex). 


D.'Gag' and cough reflexes: 

Pharyngeal/laryngeal stimulation normally causes gag, Tracheal stimulation 
with a suction catheter normally causes of coughing. 

Absence of these reflexes indicates medullary dysfunction. 


E.Motor response to painful stimuli 
Painful stimuli cause no motor respon: 


in cranial nerves. 


F.Apnea test: 
Absent respiratory effort. 
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This consists of three essential documentations: 

1, Documentation of coma: 

-Absence of motor response to painful stimulus (pressing on supraorbital 
nerve, temporomandibular joints, or nail bed of a finger). 

-Beware of local spinal reflexes causing spontaneous. 


2. Documentation of the absence of brainstem reflexes: 

-brain death occurs, reflexes are lost in a rostral-to-caudal direction with the 
reflexes in medulla oblongata being the last to cease, 

Absent pupillary reflex—the pupils will be round or oval, with mid-position 
dilatation (4-9 mm) and no reaction to the light. 


-Oculocephatic movements (dolls eye reflex) will be absent. 

This test should be done by rapid turning of the head horizontally and 
vertically and looking for eye movements, Should be no movement of the eyes 
to the opposite side in brainstem dysfunction. (Fig 162) 


-Oculovestibular reflex—cold calorie test will show the absence of provoked 
tonic eye movement toward the side of cold stimulus. 
Corneal and Cough reflex will be absent. 


3.Documentation of apnea (apnea test) 

On ventilator per-oxygenated FiO, 100% for 15min measure ABG before 
starting test, disconnect the patient from the Mechanical ventilation, connect 
the patient with T- piece system with oxygen flow rate 12 L/min. 

Watch for any respiratory efforts with monitoring SaO; and BP, after 8-10 
mins repeat ABG test, no respiratory 

efforts despite PaCO, > 60 The Normal Oculocephalic Relex (Eyes appear fixed on a distant object) 


mmHg or rise >20 mmHg 
-positive apnea test, 

This test should be stop if the 
patient hemodynamically 

unstable or patient became 


hypoxia. head Whon hend tumed left зерттеу 
Min eps "ove пентан 
25565 om nine 


Awa Oe Rees ye per mele iia i ati) 


{head is turned to the lefVright, eyes do not 
move in the orbit (іс. Start directly forward 


Fig 16.2 Oculocephalic Movement and away from the initial fixed point) 


Potential complications: 

Cardiovascular instability, Hypotension due to myocardial depression and 
vasodilation, 

Autonomic instability, arrhythmias and bradycardia. 

Endocrine disorders; diuresis, hypovolemia and hypernatremia, 

Cortisol, thyroid hormone deficiency, and hyperglycemia due to insulin 
(pancreatic) deficiency. 

Hypothermia due to decrease metabolic rate and muscle activity. 


Perform confirmatory tests, these tests are required by law to confirm 
brain death: 


1.Cerebral angiography (conventional or CT) 
2.Electroencephalography (EEG) 
3. Trans-cranial Doppler (TCD) ultrasound 
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This is contained a summarize of Theoretical and Practical 
subjects of ICU (Intensive Care Unit) to acquaintance the 
work better and quicker. 

Why did I decide to write this? 


At the beginning of my career, I started to work at ICU as 
a Nurse. 

I used to write notes in detail on every Theoretical and 
Practical subjects in order to be skilled or expert by 
(Asking, Reading books, and Sites through internet...etc) 


and collected information. 


By the time I was collecting informations, I noticed those 


who would like to work in ICU don't have enough 


familiarity about Theoretical, Practical subjects, and 
Equipments to guide them for significant procedures in 


ICU. 


Therefore 1 decided to collect this is based on my noted 
down and collected information which mostly is about 
Theoretical and Practical subjects for a better and quicker 


understanding in ICU duties. 
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